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only pain is eliminated... 


with HEAVY SOLUTION 


Nupercaine 


When you provide saddle block 
anesthesia in obstetrical deliv- 
ery, you assure “definite relief of 
pain... analgesia over the legs 
and thighs without causing pa- 
ralysis of the muscles of the legs 
and thighs.’” 

Supplied: 1:400 Nupercaine hydro- 
chloride in 5% dextrose, 2-ml. am- 
puls, each ml. containing 2.5 mg. 
Nupercaine and 50 mg. dextrose; 
cartons of 10. 


1. Causey, P. S., Reed, W. A., and Ford, C I B 
J. L.: Arizona Med. 8:27 (Dec.) 1951. A SUMMIT, N. J. 


2/2199 Heavy Sotution Nupercaine® hydrochloride (dibucaine hydrochloride with dextrose 5% CIBA). 
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...and on the go 


She's pregnant, but she’s active, 
traveling—on the go every day. 
That’s why she needs a 
vitamin-mineral supplement 
generously formulated for the 
stress of pregnancy. 
Natalins-PF and Natalins are 
formulated for the busy, modern 


woman. Small in size, they're 
easy to take. Just 1 capsule 


t.i.d. supplies more than the 
increased requirements of 
essential vitamins and iron 

in pregnancy—plus a generous 
sr. amount of calcium. 


Mead prenatal vitamin-mineral 
/ capsules—phosphorus-free 


or 


Natalins— 


Mead prenatal vitamin-mineral 
capsules 


MEAD JOHNSON 


SYMBOL OF SERVICE IN MEDICINE 
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Mead prenatal vitamin-mineral 
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no phosphorus 


or 


Natalins’ 


Mead prenatal vitamin-mineral 
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Rocking provides gentle, non-trau- 
matic activation of the inert diaphragm 
through alternate excursions of the 
viscera. Rocking likewise gently 
stimulates circulation, aids oxygena- 
tion of the vital higher centers, until 
normal respiration is established. 


The Rockette bassinet is of seamless, stainless Comfortable working height of the Rockette facili- 
steel—easily cleaned and sterilized. Full-length tates care, and safety glass lid permits observation 
piano hinge gives sturdy support to the metal- of visceral excursions and changes of skin color 
bound, shatterproof glass lid. during treatment of neonatal asphyxia. 


IN NEONATAL ASPHYXIA: 


non-traumatic resuseitation 


The RockeETTeE® is the only commercially-available, fully automatic rocking 
bassinet. Explosion-proof,* simple to operate, and ruggedly built, the RoCKETTE 
requires no attention while in operation, and minimal maintenance. Both the angle 
and the rate of rocking are easily adjustable. 


*Since,’”’ as Millen! states, “the most effective aid to respiration must help both 
circulation and ventilation and . . . ventilation has both an inspiration and expira- 
tion phase,? only Eve’s rocking method of resuscitation will do all this.” Millen 
tells how this method reversed cyanosis and maintained respiration in two infants 
who required 11 and 45 minutes, respectively, to start breathing spontaneously.! 


The RockETTE rocking resuscitator may be purchased with 30-day return privi- 
lege, express collect. To obtain 8-10 minute RockETTreE film, or to place your 
return-privilege order, phone us collect (OSborne 5-5200, Hatboro, Pa.) 


*Listed by Underwriters’ Laboratories for use in hazardous locations. 

References: (1) Millen, R.S.: N.Y. State J. Med. 55:779, 1955. 

(2) Karpovitch, P.: Adventures in Artificial Respiration, New York, Assuciated Press, 1953. 
(3) Eve, F. C.: Lancet 2:995 (1932); Eve, F. C., and Forsyth, N. C.: Brit. M. J. 2:554 (1948). 


FRoockette 


An ingenious vaporizer- 
aspirator assembly provides 
the Rockette with a steady 
flow of humidified oxygen, 
with mild suction available 
for aspiration during rocking. 


Millen-Davies Rocker 


for simple, non-traumatic management of neonatal asphyxia 


AIR -SHTELDS, INC. 


Hatboro, Pa. 


Makers of the Isolette® infant incubator, the Croupette® cool vapor tent, 
the Hydrojette® mobile humidifier-aspirator, and the Jefferson Ventilator.* 
*Trademark 
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to restore 


and maintain 


vaginal acidity 


Acéj 


therapeutic vaginal jelly 
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EFFECTIVE 


ACID-NEUTRALIZING 
DEMULCENCE in 


The typical symptoms of burning, acrid eructation, nausea — so fre- 
quently encountered during the early months of pregnancy — can usually 
be relieved promptly by the use of Creamalin. 


As a reactive alurninum hydroxide gel, Creamalin exerts a rapid and sus- 
tained acid-neutralizing effect and also provides demulcent protection 
of the mucosa. 


Creamalin may be taken with safety throughout pregnancy since it is not 
absorbed, can not cause fluid retention or weight increase. 


Creamalin is also indicated in peptic ulcer and recurrent gastritis with 
hyperacidity. 


LIQUID—bottles of 8 and 16 fl. oz. 
TABLETS—bottles of 50 and 200. 
CAPSULES—bottles of 100. 


BRAND OF ALUMINUM HYDROXIDE GEL 


Correct Pregnancy Anemia 


FERGON? 


IRON without IRRITATION LABORATORIES 


NEW YORK 18, N. ¥. * WINDSOR, ONT. 


Tablets (5 grains) e Elixir (5 grains per teaspoonful) 


Creamalin ond Fergon (brand ot ferrous gluconate), trademarks reg. U.S. Pat. Off. 


Page 4 Am. J. Obst. & Gynec. 


announcing Hesper-C Prenatal, 


the only complete preparation 


with hesperidin and ascorbic 


acid as captillary-protective 


factors plus conventional 


prenatal vitamin and mineral 


supplementation — 


a precaution 


in normal pregnancy, 


a necessity 


in habitual abortion 


*It is estimated that 10% to 20% ofall pregnancies end 
In spontaneous abortion. In a high percentage of these 
patients, there is objective evidence of increased capul- 
lary fragility..’ The capillary-protective factors in 
Hesper-C Prenatal restor and maintain capillary integ- 


ritv®*. .. merease the number of live births. 


Products of Original Research 
Philadelphia 44, Pa. 


November, 1956 


Each capsule contains: 


Hesperidin Complex 100 mg. 
Ascorbic Acid 100 mg. 
Vitamin A Acetate 

1000 USP units 
Vitamin D, 200 USP units 
Thiamine Mononitrate 


1.25 mg. 
Riboflavin 0.75 mg. 
Nicotinamide 5.0 mg. 
Vitamin B,z 0.75 micrograms 
Folic Acid 0.05 mg. 
Pyridoxine Hydrochloride (Bg) 


1.67 mg. 
Calcium Pantothenate 1.0 mg. 
Ferrous Gluconate 
(2.5 mg. iron) 21.6 mg. 
Calcium Carbonate 
(83.3 mg. calcium) 
208.25 mg. 
Copper Sulfate 
(0.5 mg. copper) 2.0 mg. 
Potassium Iodide 
(0.05 mg. iodine) 0.065 mg. 


In bottles of 100 and 500 
capsules. 


Recommended daily dose: 
Two capsules t.i.d. 


References: 1. Greenblatt, R.B.: 
Obst. & Gynec. 2:530, 1953. 
2. Javert, C. T.: Ann. New York 
Acad. Sc. 61:700, 1955. 

3. Barishaw, S. B.: Exp. Med. 
Surg. 7:358, 1949. 
4.Selsman,G.J.V.&Horoschak, 
S.: Am. J. Dig. Dis. 17:92, 1950. 
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TO BRIDGE 
GERIATRIC 
STRESSES 


Post-Surgery Neurasthenia 
Convalescence Poor Nutrition 

Debilitating Disease Emotional Tension 
Fatigue Mental Depression 


VISTABOLIC 


The clinical picivre of the geriatric patient may be said to be the 
sum total of decades of stresses and strains. Vistabolic® is a new 
gerontotherapeutic preparation designed to help geriatric patients 
bridge periods of unusual stress. It combines both anabolic and 
adrenal hormones with Vitamin B.: with Intrinsic Factor Concen- 
trate in oral tablets, and anabolic and adrenal hormones with high 
concentrate Liver Injection, U.S.P. in the parenteral form. These in- 
gredients provide the geriatric patient with direct support in areas 
where deficiencies are likely to occur during stressful situations. 


Each oral tablet provides: Each ce provides: 
Hydrocortisone 1.0mg. anti-stress ad Hydrocortisone acetate ..........1.0 mg. 
Stenediol® (Methandriol) .10.0mg. <& anabolic aid —> Stenediol® (Methandriol) . 10.0 mg. 
Bifacton® (Vitamin B12 < nutritional aid —> Vitamin B» activity 
-_ w/Intrinsic Factor Con- (Pernaemon® Liver 
% U.S.P. Injection, U.S.P.) ......... 20.0 meg. 
oral unit 


Available in 10-cc vials and boxes of 30 tablets 


Professional literature available on request 


ORANGE, N. J. 


November, 1956 
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Today’s pregnant woman is more fortunate than 
her sister of yesteryear . . . she looks better, feels 
better and enjoys greater freedom during her 
pregnancy. She is free, too, from such traditional 
prenatal distress as leg cramps, irritability and 
mild edema when a modern prenatal supple- 
ment is prescribed. 


Usable calcium—Recent evidence points to a new 
rationale of prenatal nutrition. “. . . it is appar- 
ent that dicalcium phosphate, so widely used as 
a dietary supplement in pregnancy, is undesir- 
able.”* Calcisalin, for routine prenatal supple- 
mentation, provides calcium in the usable form 
of the lactate salt, rather than phosphate. 


for the modern woman...a modern prenatal supplement 


The complete prenatal supplement — Calcisalir 
also provides reactive aluminum hydroxide gel 
(to absorb excess dietary phosphorus) and the 
minimum daily vitamin and iron allowances 
for pregnancy as recommended by the National 
Research Council. 


Thus the risk of inadvertently raising the phos- 
phorus level to the point where it interferes with 
calcium absorption is avoided with Calcisalin. 


Dosage: Two tablets three times daily after 
meals. Available: Bottles of 100 tablets and 8-oz. 
reusable nursing bottles containing 300 tablets. 


*Page, E. W., and Page, E. P.: Obstet. & Gynec. 1:94 
(Jan.) 1953. 
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THE LEFF - FORCEPS 


Specially designed by Dr. Morris Leff of New 
York to facilitate the rotation of the fetal head 


from the posterior and transverse positions. 


(Described in the 
Am. Jour. Obst. & Gynec. 
July 1955, p. 208) 


use without obligation. 


O. & G. Instrument Co., Inc. 
254 West 54th Street 


| 
| 
New York 19, N. Y. 
| 
| 
| 
| 


| 
| Address 
| 


So that you may convince yourself 
of its merits, let us send you the 


Leff-forceps(k) for thirty days’ trial 


Please send the Leff-forceps® for 30 days’ trial use to 


Am. J. Obst. & Gynec. 
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in 


treatment of 
MENSTRUAL IRREGULARITIES 


® 
hydrohyd t 10.00 mg. 


“do as the ovaries do...” 


A PHYSIOLOGIC REGULATOR: For Simplified, Oral Treatment of 
Secondary Amenorrhea: infrequent periods, subnormal flow, Dysfunctional 
Uterine Bleeding: menorrhagia, relapse after curettage, irregular or too 
frequent periods, prolonged or profuse menses. 


OTHER INDICATIONS: Habitual abortion, functional sterility and 
dysmenorrhea have responded to DUOSTERONE therapy. 


ACTION : DUOSTERONE simulates the normal ovarian endocrine pattern of 
the secretory phase of the menstrual cycle. A normal cycle may be set off 
by DUOSTERONE, much as touching the pendulum starts a wound clock. 
Normal menstrual function is safely and conveniently restored with 
essential, two-hormone action provided by DuosTERONE: (1) Administra- 
tion of needed progesterone, and (2) Estrogen priming, which is indispens- 
able to adequate progesterone activity. 


elf 
he 


ial 


DUOSTERONE may initiate an endocrine chain-reaction resulting in 
spontaneous ovulatory cycles according to the concept of Holmstrom.* 


*Amer. J. Obst. & Gynec., 68:1321, 1954 


TOW ! 


Medication Time Calendar... Clinical Supplies 


-- |= ee UPPLIED ; DuosTERONE tablets in bottles of 25 and 100. On prescription only. 


ROUSSEL CORPORATION © 155 East 44TH St., NEw York 17, N.Y. 
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no leg cramps 
with this 


calcium 


Raricat 


new compound, fer calcium citrate, with tricalcium citrate 


* iron and calcium in one molecule 


¢- more hemoglobin in less time 


- iron your patients can tolerate 


=> 

Ortho 


“hy (Brand of carbazochrome salicylate) 


‘,.. specific for conditions 
characterized by increased 
capillary permeability.” 

1 


In his study of 330 hospital cases treated with 
Adrenosem* Salicylate, Bacala concludes that 
this systemic hemostat is ‘‘specific for the 
strengthening of capillary resistance.” 

He summarizes: ‘Experience with the drug 
is cited from 317 surgical and 13 obstetrico- 
gynecological cases. Most numerous were the 
233 tonsillectomies, of which 207 patients 
were benefited by its use; post-tonsillectomy 
bleeding was reduced from 19.8 to seven per 
cent. The drug was also found useful in 
gastrointestinal bleeding, cataract extraction, 
epistaxis, incisional seepage, transurethral 
prostatectomy, menometrorrhagias, cervical 
oozing, antepartum and postpartum bleeding, 
threatened abortion, and prevention of capil- 
lary hemorrhages during Hedulin or Dicu- 
merol therapy.””! 


1. Bacala, J.C.: The Use of the Systemic Hemo- 
stat Carbazochrome Salicylate, West. J. Surg: 
64:88 (1956). 


Supplied in ampuls, tablets and as a syrup. 
Write for comprehensive illustrated brochure de- 


scribing the action and uses of Adrenosem Salicylate. 
*U.S. Patent 2,581,850 


The MASSENGILL COMPANY TENNESSEE 
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A SMILE AGAIN IN JUST 12 DAYS WITH TIME-SAVING TRIVA 


the MODERN treatment for all 3 types of vaginitis 


TRIVA effectively annihilates vaginal microorganisms, restores mucosal 
integrity and accelerates healing for rapid recovery. 

Non-irritant, non-toxic, non-staining, TRIVA is a safe vaginal douche... 
even during pregnancy. Effective in any pH medium. Most cases of tri- 
chomonal, monilial and non-specific vaginitis become asymptomatic and 


organism free in 6 to 12 days. For complete data see Physicians’ Desk 
Reference, 1956, page 427. 


AVAILABLE AT ALL PHARMACIES, in convenient packages of 24 individual 
3 Gm. packets, each containing 35% Alkyl Aryl sulfonate, (surface-active, 
germicidal and detergent), 0.33% Disodium ethylene bis-iminodiacetate 
(chelating agent), 53% Sodium sulfate, 2% Oxyquinoline sulfate (bac- 
tericide, protozoacide) and 9.67% dispersant. 


Full treatment package and literature on request. 


BOYLE & COMPANY : Bell Gardens, California 


3 
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the 
surgical 
lubricant 


hermetically 
sealed 

_to guarantee 

sterility 


~ 


greaseless 
harmless to rubber 
non-irritating 

water soluble 
transparent 


© J&J 1956 


LUBRICANT 
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PRESCRIBE THE ONE 
WITH “BUILT-IN” 


SENSITIVITY 


Husbands will cooperate better in 


preventing re-infection of their 


wives under treatment for vaginal 
trichomoniasis if you prescribe 
RAMSES,® a rubber prophylactic 
of finest possible quality. For 

30 years it has been preferred 

by men because it is transparent, 
naturally smooth, demonstrably thin, 
yet strong. Show your thoughtfulness 
by writing a prescription that 

the wife can take to the drug store, 


or offer to phone the druggist for her. 


JULIUS SCHMID, nc. 


propbylactics division 
423 West 55th Street New York 19, N. Y. 


RAMSES is a registered trade-mark 


of Julius Schmid, Tuc. 
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seamless needles 


less tissue trauma 
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THORAZINE® 


as a standard measure in labor and 


delivery—produces “‘a quiet, phlegmatic 


acceptance of pain.””! 


Karp and her associates! administered “Thorazine’— 
as part of normal pre-delivery procedure—to a 

series of 114 patients (including toxemics). No 
significant side effects were noted, and the 
investigators report two beneficial effects: potentiation 
of analgesics (reducing doses by approximately 
one-half), and the production of a tranquil state. 


Smith, Kline & French Laboratories. Philadelphia 


1. Karp, M.; Lamb, V.E., and Benaron, H.BW.: Am. J. Obst. & Gynec. 
69:780 (Apr.) 1955. 


*T.M. Reg. U.S. Pat. Off. for chlorpromazine, S.K.F, 
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no other suppository 


can do more jo bring 
sustained 
comfort 
to your 
anorectal 
patients 


hemorrhoidal 
soothes e SUPPOSITORIES 
protects e with cod liver oil te 


. DESITIN SUPPOSITORIES afford rapid relief in hem- 
lubricates * orrhoids (non-surgical). Norwegian cod liver oil (rich 
é in vitamins A and D and unsaturated fatty acids) helps 

eases pain & promote healing. They do not contain styptics, local 
anesthetics, or narcotics and therefore 


do not mask serious rectal disease. 
In boxes of 12. 


relieves itching e 
samples are available from 


DESITIN CHEMICAL COMPANY 


Providence, R. I. 


decongests e 
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optimum nutrition...while the lady waits 


NATABEC KAPSEHALS 


vitamin-mineral combination 


Since optimum nutrition is important to the 
well-being of women in pregnancy and during 
lactation, dietary supplementation is fre- 
quently indicated. By providing essential vita- 
mins, the intrinsic factor, iron, and calcium, 
NATABEC Kapseals contribute to better pres- 
ent and future health for the obstetrical patient 
and her child. 


cdlosage: As a dietary supplement during preg- 
nancy and lactation, one or more Kapseals daily as 
directed by the physician. Available in bottles of 100 
and 1,000. 


PARKE, DAVIS & COMPANY 
DETROIT, MICHIGAN 
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and now! 


PHARMACAL DIVISION 


from the laboratories of Revlon Pharmacal: 


MEDICATED 


Baby Silicare Lotion 


for the prevention of 
“Diaper Rash” and Dermatoses in infants 


Medicated Baby Silicare Lotion has proved its efficacy 
in preventing cases of “diaper rash”, intertrigo, 
napkin area erythema with mild papulo-vesicular eruptions, 


atopic eczema, contact dermatitis and bed sores. 


In 577 cases* of newborns and infants up to 

eighteen months, Medicated Baby Silicare Lotion 

was used with excellent results. Through the many tests 

in institutions and at home it provided the desired protecti 
and comfort in 96.5% of the cases under observation. 


Medicated Baby Silicare Lotion is so gentle that it is used 
almost from the moment of birth as a cleansing and 
protective lotion. Mothers and nurses like its pleasant d 


“feel”; it is cosmetically acceptable. 


Since napkin dermatitis (“diaper rash”) together with 

other types of dermatoses have been a problem to infants, ~ 
mothers, and physicians for generations, Revlon developed 
Medicated Baby Silicare Lotion to thoroughly cleanse and : 
protect the infant’s skin. It is a prophylactic agent : 
combining the moisture-repelling and bactericidal qualitie 


so essential in prevention of dermatological conditions. — 


Baby Silicare is a combination 

of dimethylpolysiloxane (silicone) 
and hexachlorophene in an 
ethanolamine stearate lotion. 


Trp ta 


745 Fifth Ave., New York, N.Y. 
* Archives of Pediatrics 73:4 April 1956. 
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mm 1.8 minutes, doctor, 
you can check the record of 
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In the Treatment of Hand Dermatitis 
tests 
protectil Revlon research scientists developed Silicare specifically to counteract 
—— skin exposure to irritants and to provide desired prophylactic functions. 
| LeVan and associates* tabulated the results of 147 cases of hand der- 
3 matitis after treatment with Silicare for several months. 
ant 
No. of complete partial no 
patients healing healing healing 
with Housewife 38 33 3 2 
ifants, Kitchen employee 21 18 3 
, a Profession housecleaner 19 15 3 1 
Laundry worker 13 12 1 
nse and : Nurse and aide 23 17 5 1 
Seamstress 3 1 2 
Laboratory technician 4 3 1 
qualiti Miscellaneous 26 22 1 
itions. : 147 121 21 5 


You can safely recommend Silicare as it helps heal and protect the 

hands from further irritation despite continued exposure to the same 

- causative agents. The acceptance of Silicare is further 

Silicone — water repellent enhanced by its smooth, non-greasy consistency and its 


Hexachlorophene — bactericide pleasant fragrance. 


Camphor-Menthol — antipruritic 
Clyoxyl on agent In practice, doctor, where your own hands are subjected 


to frequent scrubbing, you will find that Silicare gives 
the desired protection yet leaves no sticky film to impair 
your manual dexterity. 


*LeVan, P., Sternberg, T. H. & Newcomer, V. D. California Medi- 


cine 81:210, 1954 
Ly bon PHARMACAL DIVISION * 745 Fifth Avenue * New York 22, N. Y. 


Silieare, 


— 
Mepicarel 
j 


Makes her fancy for daintiness a fact in your prescription success. 4 


Your patients will appreciate the new LANTEEN Easy-clean applicator for one r 
simple but important reason—unlike other applicators it can be disassembled 2 
and cleaned thoroughly. This considerate improvement lets your patient know 


that you appreciate her fancy for daintiness, while you insist on her observing 


strict feminine hygiene. Another LANTEEN design for better patient-cooperation. 


Easy-clean jelly applicator. 


New tube adopted 
@ January 1956. 


LANTEEN jelly, diaphragms, and jelly-diaphragm sets are distributed by George A. Breon & Company, 1450 Broadway, New York 18, N.Y. : 
(In Canada: E. & A. Martin Research Ltd., 20 Ripley Ave., Toronto, Canada) Manufactured by Esta Medical Laboratories, Inc., Chicago 38, ll. 
$5 1334-7338 
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INO Nightmare of Fear 


in pediatric anesthesia 


To you, an operating room may be a 
familiar habitat. But to the pediatric 
patient, it’s a place of “ghosts”... 
strange sights and smells... awesome 
lights . . . a place of terror. 

With Pentothal Sodium adminis- 
tered rectally, your pediatric patients 
are never aware of the operating 
scene. Instead, they drop off pleasant- 
ly to sleep in their own rooms before 
surgery—awake there afterward with 
no memory of the events between. 
The safeness and humaneness of 
Pentothal by rectum has been con- 
firmed by clinical reports on over 


4,000 cases. Do you 
have the literature? 


611251 


"T'O'T So mm 


(Thiopental Sodium, Abbott) 
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°BIOPAR’ FORTE 


g containing non-inhibitory intrinsic factor 


providing “parenteral Bir therapy” in a tablet 


2 tablets a day provide the same rapid and intense 
hemopoietic response as that obtained from injectable B12 


Biopar Forté, a new development in oral vitamin B12 
therapy, contains non-inhibitory intrinsic factor superior 
to the ordinary factor preparations. The non-inhibitory 
factor permits optimal absorption of vitamin B12 at ther- 
apeutic dosage levels. Thus, stated potency and actual 
hemopoietic potency are more nearly equal than in vita- 
min Bi2 products containing the ordinary intrinsic factor. 

Biopar Forté is also useful as an aid to nutrition, appe- 
tite, growth and convalescence; to.correct deficient intes- 
tinal absorption of vitamin B12 particulary in elderly 
patients; and to relieve minor muscle and nerve pains, 
especially of neuritic origin. 


Each Biopar Forté tablet contains: Supply: Bottles of 30 tablets 

Vitamin B,. with Intrinsic Factor Concen- 
trate (non-inhibitory) 4% U.S.P. Unit (Oral) * 

Vitamin By (activity equivalent) 25 mcg. 


Attention: Store in a cool place 


*Unitage established prior to compounding 


THE ARMOUR LABORATORIES 
A DIVISION OF ARMOUR AND COMPANY * KANKAKEE, ILLINOIS 


Am. J. Obst. & Gynec. 


(3 
& 
% 
4 
| 
(AAS j 
Page 24 


The Original 
Alseroxylon 


for the 
Somatic 
AND 
the Psychic Phase of 


In addition to its gentle antihyper- 
tensive action, Rauwiloid provides 
psychic tranquility and overcomes 
tachycardia. Thus Rauwiloid partici- 
pates in both the somatic and psychic 
phases of therapy for hypertension. 


LOS ANGELES 


Treatment in all types of hyperten- 
sion may begin with Rauwiloid. 80% 
of mild labile hypertensives require 
no additional therapy. 

Dosage is definite and easy: two 
2 mg. tablets at bedtime. 


Ethiodized Oil) 


LIPIODOL® diagn ostic with free-flowing viscosity 


low viscosity for easier administration and free passage through narrow or stric- 
tured tubes or openings. 

excellent tadiopacity provides films as clear as with LIPIODOL for dependable 
optimal absorption—completely absorbed usually within 45 days. Permits 
24-hour film. 

minimal patient discomfort — painless on contact with peritoneum. Bland, non- 
toxic and nonirritating. . 

ETHIODOL, brand of ethiodized oil, is the ethyl ester of the iodinated fatty acid of poppyseed oil, con: 
taining 37% iodine. Available in 10-cc. ampules, boxes of two. A development of Guerbet Laboratories. 


Literature available upon request. 


* 75 Varick Street. New York 13, N.Y. 
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Nore Calcium 
(Phosphorus Free) 


Nore iron 
Nore Bi2 
Be 
Nore C 


Stua rt 
Prenatal 


DOSE: ONE TABLET THREE TABLETS 
1 to 3 tablets daily CONTAINS: DAILY PROVIDE: 
Calcium (Elemental) ........ 334 mg. 1,000 mg. 
(From Calcium Sulfate—anhydrous) 
Ferrous Gluconate.......... , 3 gr. 9 gr. 
Neofactrin (B,. with intrinsic 

factor concentrate, 

non-inhibitory, STUART).... 5 mg. 15 mg. 
3.3 mg. 10 mg. 
66.7 mg. 200 mg. 
2,000 USP Units 6,000 USP Units 
200 USP Units 600 USP Units 
1 mg. 3 mg. 
Niacinamide ............ .. 20mg. 60 mg. 
Calcium Pantothenate ....... 3.3 mg. 10 mg. 
Folic Aci@ .. 0.33 mg. 1 mg. 
0.5 mg. 1.5 mg. 


Traces of copper, zinc, manganese, magnesium, fluorine. 


SUPPLIED: Bottles of 100 tablets at all pharmacies. 


nore protection for your prenatal patients...compare 


* 
i 


Activated Assimilation of 


“Our results... have been so striking... dramatic... rapid.'" 


‘‘,..a more rapid and constant hemoglobin rise| 


... With no evidence of toxicity.''2/ 


@ 


@@# ¢@ @ @ @ @ @ 
Now 
Mol-lron with Vitamin 
° *Better tolerated Mol-Iron is now available with vitamin C (75 mg. off 
e per tablet), because ascorbic acid has been shown to promote +f 
increased absorption of orally administered iron. 
e 
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4) More rapid maximal hemoglobin response 
shortens the period of treatment usually necessary 
4 with other preparations. 
‘ Outstanding efficacy and tolerance is attested 
by more original investigations and clinical evalu- 
i ations’ than have been reported for any other 
iron preparation. 
é ALSO AVAILABLE AS LIQUID AND DROPS 
REFERENCES: 
eo 8 1. Dieckmann, W.J., and Priddle, H.D.: Am. J. Obst. & Gynec. 
on 57:541, 1949. 
o 2. Mercer, J.P., and Zann, G.J.: Report on unpublished data. 
‘a 3. Neary, E.R.: Am. J. Med. Sc. 212:76, 1946. 
7 4. Kelly, H.T.: Penn. M.J. 51:999, 1948. 
1% 5. Chesley, R.F., and Annitto, J.E.: Bull. Marg. Hague Mat. Hosp. 
1:68, 1948. 
Y 6. Forman, J.B.: Connecticut M.J. 14:930, 1950. 
‘s 7. Healy, J.C.: J. Lancet 66:218, 1946. 
a 4 8. Lund, C.J.: Am. J. Obst. & Gynec. 62:947, 1951. 
ok 9. Contemporary Progress: M. Times 74:344 (Dec.) 1946. 
j F 10. Briscoe, C.C.: Am. J. Obst. & Gynec. 63:99, 1952. 
4 11. Cox, K.D.: Postgrad. Med. 11-219, 1952. 
= 12. Tuttle, A.H., and Etteldorf, J.N.: J. Ped. 41:170, 1952. 
. 13. Dieckmann, W.J., et al.: Am. J. Obst. & Gynec. 59:442, 1950. 
. 14. Talso, P.J.: J. Insurance Med. 4:31, 1948-49. 
et 15. Coleman D.H., Stevens, H.R., Jr., and Finch, A.C.: Blood, 
| 10:567. 1955. 
e 
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Well-tolerated—even by patients with a history 
of iron intolerance.* 4 
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to prevent ABORTION, | 
PREMATURE LABOR 


recommended for ré 
in ALL pregnancies .. 


96 per cent live delivery with des PLEX 


in one series of 1200 patients*— 
— bigger and stronger babies, too. ' 


No gastric or other side effects with des PLEX 
— in either high or low dosage**> 


(Each desPLEX tablet starts with 25 mg. of diethylstilbestrol, U.S.P., 
which is then ultramicronized to smooth and accelerate absorption and 
activity. A portion of this ultramicronized diethylstilbestrol is even in- 
cluded in the tablet coating to assure prompt help in emergencies. 
desPLEX tablets also contain vitamin C and certain members of the 
vitamin B complex to aid detoxification in pregnancy and the effectua- 
tion of estrogen.) 
For further data and a generous 
trial supply of desPLEX, write to: 


Medical Director 


REFERENCES . Canario, E. M., et al.: Am. J. Obst. & Gynec. 65:1298, 1953. 
. Gitman, L., and Koplowitz, A.: N. Y. St. J. Med. 50:2823, 1950. 
. Karnaky, K, J.: South. M. J. 45:1166, 1952. 
. Pena, E. F.: Med. Times 82:921, 1954; Am. J. Surg. 87:95, 1954. 
. Ross, J. W.: J. Nat. M. A..43:20, 1951; 45:223, 1953. 


“Brooklyn 26, N.Y. 
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Schering 
ESTINYL 


TABLETS 


flushes in as few as 3 ae 


cheers—Confers a welcome feeling of physical vitality ane 
mental 


‘ 
: . 
‘ithin 6 to 10 days. hot 
symptoms within 6 to ays, hol 
perienced with stilbene derivatives, 
rifty — Does “a better job at far less cost” and is “much better 
0 use than any of the so-called naturally conjugat estrogens. = 
nec, inton, M., Round Table Discussion: New York J. Med. 54:481,195¢. 
Estinvi,® brand of Ethinyl Estradiol U.S.P. 


| “ley in Weighs “eduction therapy. 
CONTROLLED FEEDING» 
ACHIEVED WiTy 
CAPSULE 

4 Dexedrine” SPansyy, “AP Sues You Can * 

8Chiey. Controne Ceding: in Your 

ae (the time for the Patiens) > 

PU actu re Only by Smith, Kling & Frencp, Labor, 
lOrieg ion in Felease Ora] | q 

am. 
Page 32 


Urinary Antibacterial 
and Analgesic 


in one tablet 


AZO GANTRISIN 'ROCHE' 


The single, soluble, well-tolerated sulfonamide 
effectively combats -- both systemically and 

locally -- a wide range of infections in the urinary 
tract. And a soothing urogenital analgesic 


rapidly relieves the distressing symptoms. 


Each Azo Gantrisin tablet contains 0.5 Gm Gantrisin 


‘Roche' plus 50 mg phenylazo-diamino-pyridine HCl. 


Gantrisin®- brand of sulfisoxazole 


<= 


— 
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For troubles* 
that are only 


skin deep 


(but very real to the patient) 


Original Research in Medicine and Chemistry 


TASHAN 


‘Roche’ 


Stops itching... soothes... heals 


*Eczema 
Dry, scaly skin 
Chafing 
Diaper rash 
Prickly heat 
Pruritus ani, vulvae 
Superficial ulcers 
Contact dermatitis 
Minor burns 


Bedsores 


Contains vitamins 

A,D, E, and d-Panthenol 

in a non-sensitizing 
vanishing cream type base 
which will please the 


most fastidious patients. 


ie 

No 


one cycle regimen 


Vaginal trichomoniasis: 
lasting cure for 93.8% 


Within 72 hours, local irritation no 
longer troubles your patient. Relief re- 
sults from thorough powder insufflation 
by you and her use of suppositories at 
home. 


e after clinical study of 48 active 
cases, Schwartz reported 93.8% were 
symptom-free in 3 days; 97.9% showed 
no motile trichomonads on smear in 
7 days; 93.8% had no recurrence 1 to 3 
months after treatment through one 
menstrual cycle* 


advantages: contains a specific, 
trichomonacidal nitrofuran. Kills many 
secondary invaders but permits Déder- 
lein’s bacillus to exist. Effective in 
blood, pus and vaginal debris 


e office treatment: insufflate Trico- 
FuRON Vaginal Powder twice the first 
week and once a week thereafter 


® home treatment: first week —the 
patient inserts one TricoruroN Vag- 
inal Suppository each morning and one 
each night at bedtime. Thereafter: one 
a day—a second if needed—to maintain 
trichomonacidal action 


TRIC 


EATON LABORATORIES 
Norwich New York 


VAGINAL SUPPOSITORIES AND POWDER 


Suppositories: 0.25% Furoxone® (brand of furazolidone) 
in a water-miscible base of Carbowax and 20 dendro 
palmitic acid. Sealed in green foil, box of 12. 

Powder: 0.1% Furoxone in an acidic powder base of 
lactose, dextrose, citric acid and a silicate. Bottle of 
30 Gm. 

*Schwartz, J.: Obst. Gyn. N. Y. 7:312, 1956. 


NITROFURANS 
a new class of antimicrobials 
neither antibiotics nor sulfonamides 


November, 1956 
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How vital to their happiness... the mother’s health> 
With health, she can meet buoyantly and capably 
the demands of her family and her community. > 
Upon her health and vitality rests the happiness of 
her family. She, in turn, depends upon the knowl- 


edgeable, experienced judgment of her physician 


AVAILABLE AT ALL LEADING PHARMACIES «+ 


HOLLAND-RANTOS COMPANY. INC. e¢ 
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in matters affecting her physical and mental well- 
being... especially on his advice on scientific methods 
of child-spacing. What more rewarding way for 
the doctor to expend his skill than in the perpetu- 


ation of the happy, healthy family . . . Hence, the 


significance of his recommending Koromen 


KOROMEX JELLY, CREAM AND DIAPHRAGM COMPACT 


145 HUDSON STREET e 


NEW YORK 13, N. Y: 


Am. J. Obst. & Gynets 


Sipe 
. 


for the treatment of 
AMENORRHEA 
FUNCTIONAL UTERINE BLEEDING 
HABITUAL ABORTION 
LOBULAR HYPERPLASIA 


PREMENSTRUAL TENSION 


prosterone: 


More acceptable 
Avoids pain and inconvenience of injection . . . insures 
better patient cooperation than any other dosage form. 


More dependable 
Response is more predictable than with oral, or buccal 
and sublingual therapy. 


More economical 
Cost is low in terms of greater patient benefits. 


“Colprosterone” Vaginal Tablets—Brand of progesterone 
U.S.P. presented in a specially formulated base to insure maximum 
absorption and utilization. 


Complete dosage regimens for above indications are outlined in descriptive literature. 
Write for your copy. 


Supplied: No. 798—25 mg. tablets (silver foil). No. 794—50 mg. tablets (gold foil). Boxes of 30 and Combi- 
nation Package of 15 tablets with applicator. 


Each tablet is individually and hermetically sealed. Presented in strips of 3 units, detachable as required. 
AYERST LABORATORIES « New York, N. Y. « Monireal, Canada @ 7 5614 
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Whether testing 
to determine tubal patency 


or repeating insufflation 
to improve patency 


the new 


KIDDE KYMO INSUFFLATOR 


provides precise records of pressure variations 
for hospital files or referral patients 


Oscillation patterns are easy to read and compare from 
rectangular graphs. Accuracy is assured by positive elec- 
trical control of graph during insufflation. 


SAFE AND SIMPLE The Kidde Kymo Insufflator is charged in seconds from a 
disposable, hermetically sealed cartridge of COs. Automatic 
controls limit the quantity of gas released into the tubes 
to 100 cc..Maximum pressure is limited by gravity controls 
to 200 mm. Hg. Rate of flow for each patient is regulated 
by a single finger-tip control and constantly revealed by 
the Flow Meter. Pure, filtered carbon dioxide is promptly 
absorbed by the patient—with no risk of emboli. 


For instilling contrast media for salpingography, the Kidde 
Opaque Oil Attachment is available. 


The new model 


Ask your dealer to KIDDE KYMO INSUFFLATOR 


demonstrate or write is compactly designed 
for information to and portable. 
Weight—25 lbs. 
Size—8” x 11” x 17” 


KIDDE manuracturine COMPANY 


Bloomfield, New Jersey safe instrument for tubal 
Kidde, Trademark Reg. U.S. Pat. Off. insufflation available 
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It’s probably that he has a frog in 
his pocket... but his mother also 
has a secret... she’s going to have 


a baby. 


This intelligent modern mother has placed herself in the care 
of the physician in whom she has implicit faith. Now, the Doc- 
tor may, and probably does, prescribe a number of different 
prenatal supplements to his patients for various but valid 
reasons. 


It is quite possible, indeed probable, that the physician may 
consider the use of a phosphorus-free, aluminum hydroxide 
containing product. Especially if it also provides organic iron, 
Vitamin B12 with intrinsic factor, plus the important vitamins 
in the new levels suggested for pregnant or lactating women. 
There are only a very few such quality formulas available for 
his choice. 


One such formula with perhaps the easiest product 
name to remember on the national scene is Calcinatal ® 
(pronounced Calci’ natal) by Nion. 


Patient acceptance of these easy-to-swallow tablets (not cap- 
sules) is quite understandable. Incidentally, one of your ob- 
stetrical problems, “control of Cramps” will be relegated to one 
of very minor incidence by use of the product. For more com- 
plete information, samples and brochure write to 


NION CORPORATION 
LOS ANGELES 38, CALIFORNIA 


We feel copy writers usually mention product names too often .... we mention ours but once. 
@ S It is so easy to remember and hard to forget. Say it once — try to forget it. 
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NOW-—the unequalled advantages of K,—orally 


Tablets 


MEPHYTON. 


(VITAMIN Ky, MERCK) 


“|... vitamin K; is more effective than any other 


agent now available in combating drug-induced 
hypoprothrombinemia.’’! ‘‘Vitamin appears to 
be equally effective by the oral or intravenous 
route.’’2 Beneficial effects are apparent in 6to10 
hours following oral use. 


Supplied: Oral MEPHYTON—tablets of 5 mg. of vitamin K 1, in bottles of 100. Emulsion of MEPHYTON 
—in boxes of six 1-cc. ampuls, 50 mg. of Ki per cc. 


te References: 1. Gamble, J.R., et al. Arch. Int. Med. 95:52, 1955. 2. Gamble, J.R., et al. J. Lab. & 
on Clin. Med. 42:805, 1953. 


MERCK SHARP & DOHME 


DIVISION OF MERCK & CO.,INC. PHILADELPHIA 1, PA. 
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In “Menstrual Anemia” 


The Bibliography 
Specifies 


THE ORIGINAL CLINICALLY PROVED COBALT-IRON PRODUCT 


“In our opinion, routine use of cobalt-iron [RONCOVITE®] offers 
advantages over the use of iron alone in the treatment of many of the 
common anemias seen in general practice. This is particularly true 

of the iron deficiency anemia occurring so frequently in female 

patients as a result of menstrual loss or pregnancy. RONCOVITE® 

was not only more rapid and effective than oral iron but was 

effective even in cases which had previously failed 

to respond to the administration of intravenous iron.”’* ~~ 


In menstrual anemia, as in other common anemias, 
the convincing evidence supporting cobalt-iron therapy ~ 
is based on RONCOVITE research. 


Roncovite is the only clinically proved preparation supplying cobalt 7 
in therapeutic levels essential for specific bone marrow stimulation. 


The safety and potency of Roncovite have been repeatedly confirmed. 


Your own results will show why 
“The bibliography specifies RONCOVITE.” 


RON THERAPY IN ANEMIA D Per cent of female patients attaining l 


hemoglobin levels of 13 Gm/100 cc.) and 
in whom no cause of anemia other than | ie 
menstrual blood loss or previous preg- & 
nancy could be established. Adapted from * 


ae 

RONCOVITE VS. | i 

CHRONIC BLOOD . 

RONCOVITE 


RONCOVITE TABLETS: 


In ‘‘Menstrual Anemia,”’ one tablet after each meal and at bedtime. 


Holly, R. G.: Anemia in Pregnancy, Obst. & Gynec. 5:562 (April) 1955. 
Hill, J. M., et al.: Cobalt Therapy in Anemia, Texas J. Med. 51:686 (Oct.) 1955. 


Rohn, R. J.; Bond, W. H., and Klotz, L. J.: The Effect of Cobalt-lron Therapy in 
lron-Deficiency Anemia in Infants, J. Indiana M.A. 46:1253 (Dec.) 1953. 


Holly, R. G.: Anemia in Pregnancy. Paper delivered before Amer. Congress of 
Obstetrics and Gynecology (Dec.) 1954. 


Holly, R. G.: The Value of Iron Therapy in Pregnancy, Journal Lancet 74:211 
(June) 1954. 
& Quilligan, J. J., Jr.: Effect of a Cobalt-lron Mixture on the Anemia of Prematurity, 
et Texas J. Med. 50:294 (May) 1954. 
ee Hamilton, H. G.: The Use of Cobalt and Iron in the Prevention of Anemia of 
- Pregnancy. Paper delivered at So. M. Assn., Houston, Texas, in press. 
: Rohn, R. J., and Bond, W. H.: Observations on Some Hematological Effects of 
Cobalit-lron Mixtures, Journal Lancet 73:317 (Aug.) 1953. 


ae R. G.: Studies on Iron and Cobalt Metabolism, J.A.M.A. 158:1349 (Aug. 13) 


Jaimet, C. H., and Thode, H. G.: Thyroid Function Studies on Children Receiving 
Cobalt Therapy, J.A.M.A. 158:1353 (Aug. 13) 1955. 


Klinck, G. H.: Thyroid Hyperplasia in Young Children, J.A.M.A. 158:1347 
(Aug. 13) 1955. 


Tevetoglu, F.: The Treatment of Common Anemias in Infancy and Childhood 
with a Cobalt-lron Mixture. J. Pediat. 49:46 (July) 1956. 


*Ausman, D.C.: Cobalt-Iron Therapy in the Treatment of Some Common Anemias 
Seen in General Practice, the Journal Lancet (Oct.) 1956. 
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mothers 


LUXOR ALPINE QUARTZ LAMP 
Delivers complete ultraviolet 
spectrum. Provides intense 
radiation of wide, even dis- 
tribution. 


Ultraviolet therapy 


proving of high clinical value in 
treatment of pregnant and nursing 


Newly designed professional 
model. HANOVIA ALPINE ULTRA- 
VIOLET QUARTZ LAMP Precision 
built. Exceptionally mobile. 
Very moderately priced. 


To be prescribed by you for 
home use. NEW FULL-SPECTRUM 
QUARTZ HEALTH LAMP, ULTRA- 
VIOLET plus INFRARED— 
MODEL 55 Licht, compact, easy 
to use. Safe-T-Timer. Moder- 
ately priced. 


Prenatal Hanovia Ultraviolet irra- 
diation of the mother, and ir- 
radiation of the nursing 
mother, have definite preven- 
tive influence on rickets. In’ 
care of infants, the prophylac- 
tic and curative effects of ul- 
traviolet radiation on rickets, 
infantile tetany or spasmo- 
philia, and osteomalacia are 
well known. 


Important, too, is the value 
of ultraviolet therapy as a 
proven valuable ancillary 
treatment in physical rehabil- 
itation. Authoritative report 
reads: “‘The blood changes 
produced in ultraviolet radia- 
tion are increased number of 
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red and white cells and plate- 
lets, lowered blood sugar, in- 
creased sugar tolerance, in- 
creased blood calcium, relative 
lymphocytosis and eosini- 
philia.” 


In addition to your office use 
of ultraviolet equipment, ease 
your schedule by prescribing 
home ultraviolet therapy, yet 
maintain treatments under 
your control. New Hanovia 
Health Lamp Model 55, pre- 
scribed by you, may be pur- 
chased from surgical supply 
dealers. 


Yours On Request: Valuable au- 
thoritative treatise describing 


ultraviolet in obstetrics and 
pediatrics. Without obliga- 
tion, write for your free copy. 
Dept. OG-11 


World-Leader in Ultraviolet for 
Over 50 Years. Hanovia scientists 
and engineers have made major con- 
tributions to the vast improvement 
in physical therapy equipment, keep- 
ing pace with modern science and 
clinical requirements, 


GREATEST NAME 
ULTRAVIOLET 


INOUSTRIAS) 


100 Chestnut Street, Newark 5, N. J. 


Chicago Cleveland * Washington, D.C. 
Los Angeles * San Francisco 
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keep 
the “reducer” 


happy 


brand Methamphetamine Hydrochloride 


*Methedrine’ dispels abnormal craving for food, 
and subtly elevates the mood. Reducing diets are 


accepted easily, without frustration. 


ro *Methedrine’ is safe, in recommended doses, for 
t pregnant women. 
i 

‘Methedrine’ brand Methamphetamine Hydrochloride 
] 


Tablet of 5 mg., scored. 


bk ea BURROUGHS WELLCOME & CO. (U.S.A.) INC., Tuckahoe, New York 
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how to make 


milk mourishment fit the time 


Certainly there are few times when milk nourishment 
is as important as it is during pregnancy . . . and few 
times when nutritive values must be weighed so 
carefully against caloric intake. 


And the nourishment in Instant Pet Nonfat Dry Milk 
fits this time exactly. 


For the expectant mother concerned with problems of 
overweight, Instant Pet makes nonfat milk with 
delicious fresh-milk flavor .. . with a// milk’s protein, 
calcium, B-vitamins . . . and with only 4a/f the 
calories of whole milk. 


Also, for the mother who doesn’t drink enough milk, 
Instant Pet Nonfat Dry Milk supplies these important 
nutrients in highly concentrated form . . . ideal for 
fortifying milk-made dishes or beverages, and for 
inclusion in dishes not usually made with milk. 


And whether used as a delicious beverage or as an 
ingredient in foods, Instant Pet supplies this 
nourishment at surprisingly low cost . . . as little, in 
fact, as 8 cents per reconstituted quart. 


Instant PET NONFAT DRY MILK 
supplies essential milk nourishment with minimum 
caloric intake at minimum cost. 


PET MILK COMPANY e ARCADE BUILDING e ST. LOUIS 1, MISSOURI 
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as nature provides them... 


-HOMAGENETS 


HOMAGENETS 
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Dyclone™ 


A NEW TOPICAL ANESTHETIC 
WITH UNIQUE 

ANTIBACTERIAL PROPERTIES | e examinations and 


instrumentations 


e painful stitches 


e anogenital pruritus 


e hemorrhoids 


( e cracked nipples 


DOES WHAT A GOOD TOPICAL 
ANESTHETIC SHOULD DO... 


Dyclone brings rapid relief of pain and itching. 
Moreover, it shows significant antimicrobial proper- 
ties...with a phenol coefficient of 3.6. 


WITHOUT DOING WHAT YOU'RE AFRAID 
ay our Professio 
A TOPICAL ANESTHETIC MIGHT DO 


Dyclone rarely irritates mucous membranes, and send you reprints of 
clinical reports on more than 5,000 cases show an vse ae laboratory 
insignificant incidence of sensitivity ...less than 1/10 43 


of 1%. Dyclone Creme, tubes 


of 1 oz., with rectal 
Dyclone (dyclonine HCl), is an organic ketone syn- 


thesized by Pitman-Moore. It is not a “‘caine’’ type Solution, bottles of 
compound. 1 and 8 oz. 


PITMAN-MOORE COMPANY : Division of Allied Laboratories, Inc. + Indianapolis 6, Indiana 
Page 46 Am. J. Obst. & Gynec. 
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in acute and chronic pyelonephritis, cystitis and prostatitis 


freedom 


from pain, infection and resistant mutants 


“Frequently, patients reported symptomatic improvement within 24 
hours.”! Furadantin “may be unique as a wide-spectrum antimicrobial 
that . . . does not invoke resistant mutants.’ 


Comparative Sensitivity to Furadantin of Infectious Microorganisms 
Isolated over a Two-Year Period? 


Moderately 
Sensitive* sensitive* Resistant* 
Total 
no. Per cent Per cent Per cent 
Microorganism strains | No. of total No. of total | No. of total 
Proteus vulgaris 237 209 88.2 28 11.8 0 0 
Escherichia coli (including 
paracolon bacillus) 281 255 92.7 23 8.2 3 1.1 
Aerobacter aerogenes 223 183 82.1 40 17.9 0 0 
Streptococcus faecalis 160 155 96.7 5 3.1 0 0 
Pseudomonas aeruginosa 101 5 5.0 40 39.9 56 55.4 
Micrococcus pyogenes var. 
aureus 6 6 100 0 0 0 0 
Klebsiella pneumoniae 3 3 100 0 0 0 0 
Alcaligenes faecalis 2 2 100 0 0 0 0 


*Organisms inhibited by 100 yug./mi. or less are classified as sensitive, by 200 to 400 ug./ml. as 
moderately sensitive, and those not inhibited by 400 yg./ml. as resistant. 


“The status of P. vulgaris and of M. pyogenes var. aureus is especially 
noteworthy in the light of the high degree of resistance exhibited by those 
organisms to antibiotics currently employed.’ 


REFERENCES: 1. Trafton, H. M., et al.: N. England J. M. 252:383, 1955. 2. Waisbren, B. A., and Crowley, W.: 
A. M. A, Arch. Int. M. 95:653, 1955. 3. Schneierson, S. S.: Antibiotics 3:212, 1956. 


Furadantin 


BRAND OF NITROFURANTOIN 


FURADANTIN DOSAGE: SUPPLIED: 
Averag mg., Tablets, 50 and 100 mg., 
q.i:d. (at mealtime, on retiring, bottles of 25 and 100. 
with food or milk). Average daily EATON LABORATORIES Oral Suspension, 5 mg., 
dosage for children is 5 to Norwich (> New York per cc., bottle of 118 cc. 
7 mg./Kg. in four divided doses. (to 


NITROFURANS—a new class of antimicrobiais—neither antibiotics nor sulfonamides 


November, 1956 
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in control of 
Nausea of Pregnancy 


The first thought of every physician during the prenatal 
period is the safety of the patient. 


The first choice of the physician for an agent to control 
nausea and vomiting will be EMETROL® when he 
considers the following advantages: 


1. EMETROL does not contain barbiturates, bromides, 
antihistamine compounds, or any other drugs 
likely to induce untoward effects. 


2. EMETROL has been shown to be effective in nausea 
and vomiting in controlled clinical studies.!3 


3. EMETROL is so palatable that most patients will 
take it readily. 


4. EMETROL works quickly, often bringing relief with 
the first dose. 


EMETROL 


(Phosphorated Carbohydrate Solution) 


1. Crunden, A. B., Jr., and Davis, W. A.: 
Am. J. Obst. & Gynec. 65:311, 1953. 


2. erg E., et al.: J. Pediat. 
38:41, 1951. 


3. Tebrock, H. E., and Fisher, M. M.: 
M. Times 82:271, 1954. 


Kew 


{ KINNEY & COMPANY, INC. 
COLUMBUS, INDIANA 
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to avert the perils of 
TOXEMIA 
IN PREGNANCY 


A 
intravenous re S 0 i 


hydrochloride 
(hydralazine hydrochloride CIBA) 


...can dramatically reduce 
high blood pressure 


When toxemia threatens pregnancy, Apresoline can be life-saving. 
Apresoline increases renal blood flow, decreases vascular resistance, 
produces prompt and sustained reduction of blood pressure. 


In a study! of 13 patients with severe preeclampsia, 1 with 
eclampsia and 4 with preeclampsia superimposed on 
essential hypertension, intravenous 

Apresoline effectively 

reduced pressure. Kistner 

administered 40 mg. 

initially and, depending on 

response, additional doses 

of 20 to 40 mg. Average 

maximum decrease during 

treatment was 57 mm. 

Hg systolic, 48 mm. Hg 

diastolic. Intravenous 

Apresoline held diastolic 

pressure under 100 for 4% 

hours in one toxemic patient, 

and both systolic and diastolic 

pressures remained below control 

levels for more than 6 hours. 


1, Kistner, R. W.: J. Obst. & Gynaec. 
Brit. Emp. 61:463 (Aug.) 1954. 
SUPPLIED: Ampuls, 1 ml., 20 mg. 
per ml. Tablets, 10 mg. (yellow, 
double-scored), 25 mg. (blue, 
coated), 50 mg. (pink, coated) ; 
bottles of 100, 500 and 1000; 
Tablets, 100 mg. (orange, coated); 
bottles of 100 and 1000. 


CIBA 


SUMMIT,N. J. 


2/2250m 
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“your baby's doing fine....” 


i 

The physician trying to allay parental tensions and anxie- 
ties continually finds himself battling pressures of a com- 
petitive environment. At times even the most patient doctor 


may despair of the never-ending struggle. 


To help tip the scales in the physician’s favor, Ross Labora- 
tories have launched the Ross Developmental Series. 


The Series is designed to aid the physician in giving guid- 
ance and assurance. It can help to strengthen the bonds 
between physicians and parents, build healthy mother- 
infant relationship, motivate regular professional health 
supervision and counteract patient pressure. Available | 
through your Ross representative or directly from Ross | 
Laboratories, it includes wall charts, individual infant case 4 
records, a mothers’ booklet, and folders on development. 


SIMILAC | 


for good infant nutrition 


ROSS LABORATORIES, Columbus 16, Ohio 
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a new measure in therapy 


of overweig oht 


RELUDI 


(brand of phenmetrazine hydrochloride) 


.reduces risk in reducing 


A totally new development in anorexigenic therapy, PRELUDIN subs 
tially reduces the risks and discomfort in reducing. 


Distinctive in its Chemistry: PRELUDIN is a totally new compound of the oxazine 


series. 


Distinctive in Effectiveness: In three years of clinical trials PRELUDIN has consist- 
ently demonstrated outstanding ability to produce significant and progressive weight 
loss through voluntary effortless restriction of caloric intake. 


Distinctive in Tolerance: With PRELUDIN there is a notable absence of palpitations 
or nervous excitement. It may generally be administered with safety to patients with 
diabetes or moderate hypertension. 


For your patient's greater comfort: PRELUDIN curtails appetite without destroying 
enjoyment of meals...causes a mild evenly sustained elevation of mood that keeps 
the patient in an optimistic and cooperative frame of mind. 


Recommended Dosage: One tablet two or three times daily taken one hour before 
meals. Occasionally smaller dosage suffices. 


PRELUDIN® (brand of phenmetrazine hydrochloride). Scored, square, pink tablets of 25 mg. 


Under license from C. H. Boehringer Sohn, Ingelheim. 


GEIGY PHARMACEUTICALS 
Division of Geigy Chemical Corporation + Ardsley, N.Y. 
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IN EXURBIA THESE DAYS 


XURBIA is that area which spreads out luxuriously beyond the suburbs. In semi-rural 
Exurbia live the authors of the nation’s books, plays, magazines, advertisement) 
TV shows —and dreams. A new phenomenon has become part of the Exurbian landscapes 
the planned big family. The Exurbanites, as part of their own personal dream, are movi 
out of the city where their many children breathe clean non-urban air and roam free of 
urban traffic. 
Educated, but they want big families—A survey just completed among 29,494 graduate 
of 178 colleges shows that men of the class of 45 have families averaging 70% largeqm 
than those of the class of ’36 in the ten years after graduation.1 When Exurbanite wivé 
come for contraceptive advice so that they may space their large families, they want t 
make sure that the method you recommend really does a job of protecting them. 


diaphragm-jelly technique provides the greatest degree of protection.” It is the preferrtyy 
method for women of high parity who want large families—but only when they wail 
them —and who may not be protected by use of jelly alone, a method that seems bette 
suited to the low-parity patients. According to Tietze, urban population groups using 
diaphragm-and-jelly technique have an unplanned pregnancy only “once in ten to 
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FAMILIES ARE PLANNED BIG 


years.” When patients use the method properly, unplanned pregnancies seldom occur. 


Comfort is important — Along with the peace of mind that follows use of the diaphragm- 
jelly method goes comfort when the physician recommends the RAMSES® Diaphragm. 
Its cushioned rim guards against irritation, and its flexibility in all planes permits easy 
movement. RAMSES “10-hour jelly,” used with the RAMSES diaphragm, immobilizes 
sperm and stays effective for a full ten hours. It is well tolerated. 


Neat ‘Tuk-A-Way’’® Kit— When young women learn that for thirty years physicians 
have relied on RAMSES Diaphragm and Jelly to help plan families, big families, such as 
those flourishing in Exurbia today, they leave the physician’s office confident of receiving 
sound contraceptive advice. At all pharmacies: RAMSES “TUK-A-WAY” Kit #701 
(diaphragm, introducer and jelly in a neat zippered bag), RAMSES Diaphragms 50-95 
millimeters in size, RAMSES Jelly* in 3 and 5 oz. tubes. 


JULIUS SCHMID, INC. 1. College Study Report: Population Bulletin 11:45 (June) 1955. 
423 West 55th Street, New York 19, N. Y. 2. Tietze, C., in Dickinson, R. L.: Techniques of Conception Control, 
ed. 3, Baltimore, Williams & Wilkins Co., 1950, pp. 55-57. 
RAMSES and “‘TUK-A-WAY”’ are registered trade-marks of Julius Schmid, Inc. 
*Active agent, dodecaethyleneglycol monolaurate 5%, in a base 
of long-lasting barrier effectiveness. 
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dysmenorrhea 


“more than 96% were benefited” by 


Edrisal 


| Analgesic—Antispasmodic—Antidepressant 
| ing 
me 
two tablets every 3 hours pe 
Also: ‘Edrisal with Codeine’ (1% gr. and Y gr.) 
formula: Each ‘Edrisal’ tablet contains: ps 
Benzedrine* Sulfate .......... 2.5 mg. 0. 
(racemic amphetamine sulfate, S.K.F.) Su 


Smith, Kline & French Laboratories, Philadelphia 


1. Hindes, H.J.: Indust. Med. 15:262 *T.M. Reg. U.S. Pat. Off. 
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esthetically acceptable 


GENTIAN VIOLET 


SURRKE TT 


SVUICCESSOR TO THE SerPOSITORY 


for treatment of 


‘vaginal mycosis 


Gentian Violet Supprettes are preferred by 
physicians for maximum 


by @ Pregnancy moniliasis 
@ Antibiotic moniliasis 

patients for minimal messiness —= ® Mycotic leukorrhea 

@ Diabetic vulvitis 

@ Mycotic vulvovaginitis 

@ Pruritus vulvae 


fungicidal activity... 


Gentian Violet Supprettes provide rapid relief from itch- 
ing, burning, and discharge without irritation to vaginal a 
membranes. Effective even in resistant cases of monilial = wekes the Difference 
vaginitis. Messiness and cost are less than with other Contains no oils or fatty materials. Con- 


gentian violet preparations. sists of water-soluble Carbowaxes* with 
active dispersal agent. Mixes completely 


with vaginal and cervical fluids to assure 
Composition: Each Supprette contains gentian violet tate. 


0.2%, lactic acid 0.3%, and acetic acid 1.0%. wall. 
Supplied: In jars of 12. *Trademark U.C.C. 


GENTIAN VIOLET SUPPRETTES 


NO REFRIGERATION NECESSARY ¢° Samples on Request 


THE WILLIAM A. WEBSTER COMPANY ¢ MEMPHIS 5, TENNESSEE 
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LIPO GANTRISIN 


‘Roche’ 


For round-the-clock therapy 
With two doses a day 


Lipo Gantrisin ‘Roche’—a new, palatable 
liquid for antibacterial therapy— offers 


three significant features: 


1. Only two doses a day needed 
in most cases 


. Adequate twelve-hour blood levels 
after a single dose 


. Same therapeutic advantages as 
Gantrisin ‘Roche’ 


Lipo Gantrisin® Acetyl—brand of 
acetyl sulfisoxazole in 
vegetable oil emulsion 


Am. J. Obst. & Gyl 


: 
| anf ng \ \\ 
j 
Page 56 


- 


salt-free needn't mean tlavor-free 


DI is enthusiastically endorsed by low-salt dieters 
for the zest and flavor it gives to pallid, sodium-restricted meals. 
So closely does it match the appearance, texture 


ASA ontains 
Ind inert ingre 
It may be used 


ma ~ 
Ina 1n COOKING 


} 1] 
DE A ALLA 


DIASAL 


packaging: available in / ince shaker 
E. FOUGERA & COMPANY, INC. 
75 Varick Street, New York 13, N. Y. 


4 
= 
if 
4 
} } } )} 
and taste of table salt that patient adherence to your 
diet iInatr ic virtiall assured 
A1€ Instructions 1S virtuaily 
I 
. Because of its potassium, DIASAL may 
prophylactic against potassium depletion 


5 way effectiveness with 


in vulwovaginal therapy 


1. Trichotine is a detergent 

2. Trichotine is a bactericide and fungicide 

3. Trichotine is an aid to epithelization 

4. Trichotine is an antipruritic 

5S. Trichotine is an aesthetic and 
psychosomatic adjunct 


Trichotine—more than a decade ago—pioneered in incorporating the 
multiple advantages of sodium lauryl sulfate with the recognized 
values of other specific or adjunctive agents for vulvovaginal therapy. 


Trichotine douches may be prescribed as often as required— 
excellent for postcoital or postmenopausal hygiene —concentrated 
solutions useful for office clean-up or swab treatments. Acts 
quickly, safely, thoroughly. 


Indications: * Reg. U. S. Pat. Off. 
Non-specific vaginitis and leukorrhea, § The Trichotine formula contains so- 
subacute and chronic cervicitis, se- dium lauryl sulfate, sodium perbor- 
nile vaginitis, pruritus vulvae, tricho- ate, sodium borate, thymol, eucalyp- 
moniasis, moniliasis. tol, menthol, and methyl salicylate. 


Samples and literature on request / Full detailsinP DR 
Available in jars of 5, 12, and 20 oz. 


the fesler Co., imC. 375 Fairfield Ave., Stamford, Conn. 
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GET SURGERY 


BARD-PARKER RIB-BACK 
DETACHABLE SURGICAL BLADES 


must ‘survive’ a rigid series of progressive 
scientific tests to qualify as suitable for 


surgical use. Those that ‘pass’ are surgi- 
cally perfect and uniformly sharp through- 
out their entire cutting edge. They will re- 
main sharp and useful for longer periods 
... an important factor in economy when 
yearly volume of purchases is considered. 


Specify RACK-PACK® packages in 
ordering gross and half gross quan- 
tities . . eliminating unwrapping 
—handling—racking of individual 
blades. A time and labor saver for 


the O.R. personnel. “tha rp 


Ask your dealer 


Danbury Connecticut, U.S.A. 


BARD-PARKER COMPANY, INC. : 
| 
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DOCTOR, do you need the 
extra dietary advantages 
of New Carnation Instant? 


This exclusive crystal form of nonfat milk 
can give the busy physician a quick, protective “boost” no 
other form of milk can match — and it tastes so good! 


Carnation Instant fits into your busiest professional day. These remarkable 
crystals burst into delicious, fresh flavor nonfat milk instantly, even in ice- 
cold water. Ready to enjoy, delicious for 
drinking, in any moment you can snatch. 


Yet, the most interesting dietary and 
flavor advantage over bottled nonfat milk 
is Carnation Instant “self-enrichment.” 
You simply add an extra tablespoon of 
crystals per glass for far richer flavor and 
a 25% increase in protein, minerals and 
B-vitamins. Your patients who “resist” 
ordinary nonfat milk will enjoy self- 
enriched Carnation Instant. So will you. 


3-Qt. and 8-Qt. sizes 
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Obstetrics and Gynecology, 
Fifth Edition. 


In the preparation of this revision an attempt 
has been made to conform to the purpose of 
the original author—to develop a practical aid 
to physicians who are meeting and contending 
with obstetric difficulties and emergencies. Be- 
cause the general practitioner is often the first 
to see the complicated cases, the revisor has 
made a special attempt to make the new edi- 
tion of as much practical value as possible to 
the general practitioner without destroying its 
value for the specialist. To accomplish this he 
has included methods for the management of 
pregnancy and its complications which can be 
utilized in small general hospitals or at home, 
as well as in large well-staffed maternities. 


A brief chapter on normal labor and another 
concerning the normal puerperium as a basis 
for the discussion of the management of com- 
plicated delivery and of postpartum disorders 
have been added. The changes which occur in 
the maternal organism in response to preg- 
nancy are not consolidated in a separate sec- 
tion but are considered as they relate to and 
influence each of the complications. In some 
instances the material was rearranged to per- 
mit a single complete discussion of certain 
conditions rather than to describe their treat- 
ment during pregnancy, labor and the puer- 
perium separately; the management of the 
third stage of labor and the treatment of post- 
partum hemorrhage, for instance, are con- 
sidered together, and breech delivery is com- 
bined with version and breech extraction which 
are similar in many respects. The portions of 
the book on erythroblastosis fetalis and the 
examination and care of the newborn infant 
were prepared by Dr. Victor C. Vaughan, IIT, 
Assistant Professor of Pediatrics in the Tem- 
ple University School of Medicine. 


THE C. V. MOSBY COMPANY 
3207 Washington Blvd., St. Louis 3, Mo. 


Gentlemen: 


The price $12.50. 
(_] Attached is my check. 


The Management of 


OBSTETRIC DIFFICULTIES 


by 


PAUL TITUS, M.D., Revised by J. ROBERT WILLSON, 
M.D., M.S., Professor of Obstetrics and Gynecology, Temple 
University School of Medicine, Head of the Department of 
Temple University Hospital. 


724 pages, 348 illustrations, 
PRICE, $12.50 


Send me a copy of Titus-Willson ‘‘The Management of Obstetric Difficulties. ’’ 


1 color plate. 


Summary of Coverage 


¢ Investigation and treatment of infertility. 

¢ Diagnosis and management of normal 
pregnancy. 

e Management of the medical, surgical and 
obstetric complications of pregnancy. 

© Operative procedures such as breech ex- 
traction, forceps delivery, caesarean sec- 
tion and version and extraction. 

¢ Management of the normal and the com- 
plicated puerperium. 

© Special tests and treatments often neces- 
sary in obstetric patients. 

¢ The care of the infant during the neo- 
natal period. 


New Material Added 


¢ New chapter on normal labor. 

¢ New chapter on normal puerperium. 

¢ New material on heart diseases, diabetes, 
and abortion. 

¢ New material on ectopic pregnancy ; clot- 
ting defects, bleeding from ruptured mar- 
ginal sinus. 

¢ New material on toxemia of pregnancy, 
contracted pelvis, third stage of labor and 
postpartum hemorrhage. 

© New material on puerperal infection, ob- 
stetric analgesia and anesthesia, chemo- 
and antibiotic therapy, Pitocin infusion. 

¢ New material on hormone therapy, exam- 
ination and care of the newborn infant. 


([] Charge my account. 


os & G-11-56 
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FISSURED NIPPLE THERAPY 


The use of White’s Vitamin A & D 
Ointment soothes and softens the 
fissured nipple, promotes tissue 
regeneration. 


WHITE’S VITAMIN A & D OINTMENT 


NIPPLE ROUTINE 


—a valuable and simple 
prophylactic measure against drying, 
fissuring and erosion. 


AFTER EPISIOTOMIES 


As a post-surgical dressing, 
White's Vitamin A & D Ointment 
provides comfort for the patient and 
encourages rapid healing. 


Specify White's Vitamin A & D Ointment also in such 
conditions as burns, diaper rash, 
chafing, indolent ulcers. 
Recommend the 1% or 4 oz. tubes; the 
1 Ib. or 5 Ib. jars. 


WHITE LABORATORIES, INC. / KENILWORTH, NEW JERSEY 
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the gopher and the empty incubator 


Premature birth is by far the leading cause of 
neonatal death. So far, the most effective 
counter-measure has been to place the baby in 
an incubator. Now, with help from the pocket 
gopher, more of these vulnerable beings can be 
kept in the environment that offers them fullest 
protection: their mother’s womb. 


Why the gopher? This rodent has an intriguing 
characteristic: at maturity, the pubic symphysis 
of the female is completely resorbed. Studying 
this process, Hisaw first came to suspect the 
existence of a relaxation hormone and eventu- 
ally to discover relaxin.’* 


Hisaw’s work led Warner-Chilcott research 
workers to the development of Releasin (a puri- 


fied relaxin preparation). Releasin has proved 
a safe and effective aid in controlling pre- 
mature labor occurring between the 29th and 
36th week of pregnancy.*® When used early 
enough, Releasin can halt premature labor 
in many cases. Frequently, enough additional 
time in utero may be gained to permit delivery 
of a viable fetus. 


Complete literature available on request. 


References: 1. Hisaw, F. L.: Physiol. Zo6l. 2:59 (Jan.) 
1929. 2. Hisaw, F. L.; Meyer, R. K., and Fevold, H. L.: 
Proc. Soc. Exper. Biol. & Med. 27:400 (Feb.) 1930. 3. 
Hisaw, F. L., and Zarrow, M. X.: Vitamins & Hormones 
8:151, 1951. 4. Perkoff, G. T., et al.: J. Clin. Endocrinol. & 
Metab. 14:531 (May) 1954. 5. Abramson, D., and Reid, 
D. E.: J. Clin. Endocrinol. & Metab. 15:206 (Jan.) 1955. 
6. Eichner, E.; Waltner, C.; Goodman, M., and Post, S.: 
Am. J. Obst. & Gynec. 71:1035 (May) 1956. 


a new aid in control of premature labor 


Releasin:’ 


brand of relaxin 


WARNER-CHILC OTT 


100 YEARS OF SERVICE TO THE MEDICAL PROFESSION 
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new certainty to 
antibiotic therapy 
particularly tor the 
90% of patients 
treated in home 
or office 


OLEANDOMYCIN TETRACYCLINE 


dmamycin 


*TRADEMARK 
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a new maxunum 
in therapeutic 
effectiveness 


anew maxunum 
in protection 


against 
resistance 


a new maximum 
in safety and 


toleration 


multi-spectrum 
synergistically 
strengthened 


OLEANDOMYCIN TETRACYCLINE 
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New certainty 


in antibiotic therapy, 


particularly for 

the 90% of patients 
treated at home 
and in the office 


Superior control of infectious dis- 
eases through superior control of 
the changing microbial population 
is now available in a new formu- 
lation of tetracycline, outstanding 
broad-spectrum antibiotic, with 
oleandomycin, Pfizer-discovered 
new antimicrobial agent which 
controls resistant strains. The syn- 
ergistic combination now brings to 
antibiotic therapy: (1) a new fuller 
antimicrobial spectrum which in- 
cludes even “resistant” staphylo- 
cocci; (2) new superior protection 
against emergence of new resist- 
ant strains; (3) new superior safety 
and toleration. * RACEMARK 
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superior control 

of infectious disease through 
superior control of the : 
changing microbial population 


Sigmamycin 


OLEANDOMYCIN TETRACYCLINE 


A synergistically strengthened multi-spectrum antibiotic 


Sigmamycin is a new antibiotic formula- 
tion providing: (1) the unsurpassed broad- 
spectrum activity of tetracycline, the 
outstanding broad-spectrum antibiotic 
discovered and identified by Pfizer; (2) the 
action of oleandomycin, the new antimi- 
crobial agent which combats those strains, 
particularly among staphylococci, now re- 
sistant to tetracycline and other antibiotics. 


Sigmamycin embodies a new concept in 
the use of antibiotics, for with this new 
synergistically active preparation, the 
development of refractory pathogens and 
their emergence as important sources of 
superinfection are more fully controlled. 


New superior safety and toleration— 
Sigmamycin brings to antibiotic therapy 
new superior safety, new unexcelled tol- 
eration because: (1) tetracycline, an out- 
standingly well-tolerated antibiotic, is 
formulated with oleandomycin, also 
known to be remarkably free of adverse 
reactions; (2) the synergism between 
oleandomycin and tetracycline enhances 
antimicrobial potency. 


Dosage: 1 to 2 capsules q.i.d. 


Supplied: Capsules, 250 mg. (oleandomy- 
cin 83 mg., tetracycline 167 mg.) Bottles 


of 16 and 100. 
Pfizer) | 
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Prizer LABORATORIES, Division, Chas. Pfizer & Co., Inc., Brooklyn 6, N. Y. 
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for pre- and post- 
anesthetic sedation 


eIN SURGERY eIN OBSTETRICS 


To relieve apprehension 
To control nausea and vomiting 
To promote light sleep 


To reduce anesthetic, narcotic, 


and anal gesic requirements 


Injection 


PHENERGAN’ 


HYDROCHLORIDE 
Promethazine Hydrochloride 


® 


Philadelphia 1, Pa. 
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whenever the premenstrual 


period is distressing 


Again, in an A:M.A. Scientific Exhibit, 
PRE-MENS was noted to be the “... therapy 
of choice for patients with PTS.” 
PRE-MENS reverses the constellation of 
distressing symptoms of the premenstrual 
tension syndrome (PTS) with 
“multidimensional treatment that helps: 


1. to correct water retention with 
ammonium chloride 


2. to alleviate mental sluggishness 
‘and depression with caffeine 


3. to overcome hyperestrogenemia 
with thiamine 


4. to relieve hypoglycemia and vagal 
overactivity with homatropine 
methylbromide and B-complex vitamins. 


DOSAGE: 2 tablets, t.i.d., p.c., for 5 to 10 days before 
menstruation, plus high-protein, low-salt diet. 


TABLETS: Enteric-coated, in bottles of 60. 


REFERENCES: 1. Eichner, E.: A.M.A. Scientific Exhibit, | \ | 
AVE 


Chicago (June) 1956 # 2. Greenhill, J. P.: Internat. 


Rec. Med. 166:502 (Nov.) 1953 » 3. Mukherjee, C.: 

J. Indian M. A. 24:81 (Nov.) 1954 # 4. Greenblatt, R. B.: 
GP 11:66 (Mar.) 1955 »# 5. Morton, J. H.: Internat. 

Rec. Med 505 ( 1953 = 6. Morton, J. H 
Prescriber 2:12 (Se 1955s 


Gay Company DEDICATED TO PHY 


§ \ 
| 
+ 4 
4 
: 
| 
DEL ATED TO PHY CIAN AND PATIENT N 


For Your Patient 


With 
PAINFUL 


TOPICAL ANESTHETIC OINTMENT 


HIGH IN SAFETY The only topical anesthetic containing 20% 
Not a single case of sensitivity re- dissolved benzocaine for quick, deep, safe 
ported in over 11,800 published surface anesthesia. Relieves pain and itch- 

ing in minutes—sustains relief for hours. 


LOW TOXICITY 
Least toxic of all topical anesthetic THE “SUPERIOR” OINTMENT 


“Based on effectiveness, simplicity, low tox- 

fone. Ob. Gyn, 50. im J. icity, and safety (it) may be considered a 

2. References on request practicable means of treating the complaints 

3. Adriani, J.: Pharmacology of . Found superior to two popular topical 
Anesthetic Drugs, Ed. 1941 anesthetic preparations.” (1) 


FREE FOR YOUR CLINICAL TRIAL 


FOR POST-EPISIOTOMIES—with added convenience 


Same potent formula as Americaine 
Ointment, but in handy, automatic 


7 VnOU «IE spray form. Just spray on fast relief 


when stitches itch. In 3 oz., 5.5 oz. 


and 11 oz. dispensers. 
A f 2 0 4 OL There is a free dispenser for you on 


request. Very useful in painful 
office examinations. 


ARNAR-STONE LABORATORIES, INC., 225 E. Prospect Ave., Mt. Prospect, Ill. 
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A “sense of well-being” is an added 
benefit in “Premarin” therapy 


Every woman who suffers in the menopause deserves "Premarin," 
widely used natural, oral estrogen. 


“Premarin” produces prompt symptomatic relief and a gratifying 
“sense of well-being." "Premarin" presents the complete equine 
estrogen-complex. Has no odor, imparts no odor. 


"PREMARIN". 


njugated estroyvens 


in the menopause and 
the pre- and postmenopausal syndrome 


5642 a Ayerst Laboratories * New York, N.Y. * Montreal, Canada 
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Something missing? Sure—that important last word! 


When you prescribe prenatal capsules, the word to remember is 
Lederle. Write it, and assure your patient the genuine Lederle formula! 


PRENATAL CAPSULES 


Dosage: 1 to 3 capsules daily, throughout pregnancy and lactation. 


Each capsule cor.tair s: 


2000 U.S.P. Units 1 mg. 
Vitamin D. 400 U.S.P. Units Calcium (in CaHPOs). ae 250 mg. 
Thiamine Mononitrate (Bi) 2 mg. Phosphorus (in C aHPOs).. 190 mg. 
Riboflavin (Bz). 2 mg. Dicalcium Phosphate 

Vitamin K owe: bia 6 0.5 mg. Ferrous Sulfate Exsiccated..... 20 mg. 
Ascorbic Acid (C).. 35 mg. Manganese (in MnS0O4)...... 0.12 mg. 


filled sealed capsules —a Lederle exclusive! More rapidly 


and completely absorbed. No oils, no paste...no aftertaste. 


November, 1956 
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HYDROCHLORIDE 


Dear Doctor: 


A wide margin of safety is yours when you use Tronothane for 
surface anesthesia. 


For with Tronothane, the incidence of sensitization is so low it is 
virtually insignificant. You can relieve pain or itching safely 
even in patients known to be sensitized to other topical agents. 


To confirm this unusual freedom from side effects, clinical studies 
were made of Tronothane's use with more than 15,000 patients. 

These cases included anogenital pruritus, painful episiotomy, 
hemorrhoids, rectal surgery, and a wide variety of itching 
dermatoses, as well as burns and sunburn. 


Not one of these thousands evidenced toxicity. 
Primary sensitization was negligible. And cross—sensitization 
was not noted at any time. 


Why is Tronothane so well tolerated? The answer is in the formula. 
Tronothane's chemical structure is in no way related to the agents 
derived from "caine" drugs. Para—aminobenzoic acids and benzoic 
acid are not included. Neither are certain chemical groups fre- 
quently associated with primary sensitization. 


Put it to a test, Doctor, and see if this wide safety margin 
doesn't expand the usefulness of topical anesthesia in your daily 
practice. 


Sincerely, 


Page 74 Am. J. Obst. & Gynet 


Nov 


Senokot 


TABLETS / GRANULES 
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during pregnancy...and lactation 


PRENALAC 


(Prenatal Nutritional Supplements, Lilly ) 


helps carry the nutritional burden 


In bottles of 
100 and 500 


608037 


DISTINGUISHED MEMBER OF THE Gitty FAMILY OF VITAMINS 
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Original Communications 


MATERNAL AND FETAL MORTALITY IN UNATTENDED DELIVERY* 


So. T. DeELEE, M.D., Cuicaco, 


(From the Department of Obstetrics and Gynecology, University of Illinois Medical School, 
Chicago, and the Chicago Maternity Center) 


OME 90 per cent of labors, if left to nature, will terminate spontaneously 
and uneventfully. There is a group of gravidas, however, who require 
skilled obstetric attention for a safe delivery. Unfortunately, in many eases, 
one cannot predict until very late in labor into which classification a patient 
will fall. Even in skilled hands, transverse presentation, prolapsed cord, pla- 
centa previa, abruptio placentae, and postpartum hemorrhage all carry a 
formidable fetal and maternal morbidity and mortality. When left to nature, 
as in unattended and sometimes in spontaneous delivery as well, a tragie re- 
sult is likely where such complications occur. 


The purpose is to discuss what happens to the patients and babies when 
nature alone plays the dominant role, with no skilled attendant present; 
whether there is relatively high or low fetal and maternal mortality and mor- 
bidity in unattended delivery; whether unattended delivery results in more 
excessive blood loss or lacerations; and why labors occur unattended. 


A study was made of a series of selected cases from the records of the 
Chicago Maternity Center. Patients chosen for the study all delivered infants 
before the arrival of an attendant, whether or not the third stage of labor 
had been terminated. These were classified as ‘‘ precipitates. 

The Center, located in a so-called slum district of Chicago, provides 
trained obstetric personnel to deliver babies in the home. The patients are 
indigent and receive prenatal care at the Center and at Board of Health Sta- 
tions. Residing at the Center are residents, interns, nurses, and medical 


*Presented at a meeting of the Chicago Gynecological Society, Nov. 18, 1955. 


_Nore: The Editors accept no responsibility for the views and statements of authors as 
published in their “Original Communications.” 
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934 DE LEE Am. 
students assigned there as part of the teaching program of their respective 
medical schools. As teams, they attend these patients throughout the city. 

Unattended delivery can be defined as the termination of the first and 
second stages of labor without the assistance of a trained attendant. Pre- 
cipitate labor, one of the frequent causes of unattended delivery, has been 
defined as ‘‘the forcible, violent expulsion of the child, in a period of time dis- 
proportionate to that normally required for the safe overcoming of the re- 
sistances.’’* As a resu!t of intense uterine contractions succeeding each other 
with little or no relaxation, often with sudden extreme pain, and usually 
within a short time, the first and second stages of labor are rapidly completed, 
with the sudden delivery of the infant. This is most commonly seen in mul- 
tiparous women with poor perineal support but also occurs in primiparas as 
well. Precipitate delivery may als: occur when the uterine contractions are 
normal or weak, even in primig: vidas, possibly because of abnormal tissue 
resistance and similar condition: The terms ‘‘unattended delivery’’ and 
‘‘precipitate labor’’ are often used interchangeably, but in view of the many 
differences between the two, this is undesirable. 

Search of the literature disclosed no group studies on unattended de- 
livery per se, although most standard textbooks on obstetrics discuss pre- 
cipitate labor. Much reference has been made to nonmediecally attended de- 
livery. Considerable correspondence, surveys on vital statistics, and literature 
from other maternity centers, nursing services, and other pertinent sources, 
however, made available few specific data and no group study or breakdown 
of statistics on unattended delivery or precipitate labor. 

For example, the United States Department of Labor, Children’s Bureau,’ 
stated that of three million babies born during 1943, there were 819,000 not 
born in hospitals, and 204,000 were born without a doctor in attendance. 

A report on the ‘‘Fourth Thousand Confinements of the Frontier Nursing 
Service, Inc.,’’* stated, ‘‘The infant was born 153 times before either nurse or 
doctor arrived. In 780 eases, the nurse delivered the infant alone, while in 
67 eases she had the assistance of the doctor in one or more stages.’’ 

Vital Statistics of July 2, 1951, ‘‘Births by Persons in Attendance,’’ 
pointed out that of 3,559,529 live births in the United States in 1949, there 
were 3,087,080 babies delivered by a physician in a hospital; 289,981 by a 
physician not in a hospital; 168,166 delivered by midwives; and 14,302 by 
‘‘other and not specified.’’ 

Although in none of these reports was nonmediecally attended delivery 
denied, the data were uninformative as to the outcome of births occurring 
without the assistance of a skilled attendant. There was no discussion or 
analysis of any of the cases in any reports. Understandably, the figures given 
would have been somewhat altered and statistics for births unattended by a 
nurse, midwife, or physician increased, when allowance was made for unregis- 
tered births. This would be particularly true of rural areas. 
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Number 


Material Used 


In the present study 2,701 cases were reviewed. To make the survey more 
significant, approximately 250 cases of unattended deliveries were selected at 
random each year for a ten-year period from 19438 to 1953. Only the cases of 
26 weeks’ gestation or more were included. It was felt that a more valuable 
study would be evolved by eliminating pregnancy of shorter duration and 
very small, premature, previable infants. 

Parity.—The patients were divided into three general categories for study : 
281 primiparas, 2,106 multiparas, and 298 grand multiparas (the latter desig- 
nating patients who had given birth to eight or more viable infants). In 16 
patients the parity was unknown. 

Maternal Age.—The average age of the entire group was 26.8 years: pri- 
miparas 19+ years, multiparas 26+ years and grand multiparas 34+ years. The 
oldest was a multipara aged 48; the youngest a primipara aged 11. 

Race.—In this series 1,925 (71.3 per cent) of the patients were Negro; 775 
(28.7 per cent) white, a ratio rather constant with the over-all number of pa- 
tients managed at the Chicago Maternity Center in recent years. There was 
one Chinese patient. 

Registration.—Of the 2,701 patients reviewed and cared for by the Center 
at one time or another during their three trimesters of pregnancy, or who re- 
ceived postpartum eare by personnel of the institution immediately after their 
unattended delivery, 2,133 (79 per cent) were registered with the Center; 568 
(21 per cent) were not. In an over-all figure at the Center, 80 per cent of pa- 
tients have been registered and 20 per cent have not. The number of prenatal 
visits by each patient was not determined in this series, but the fact that the 
patient had registered apparently was not a factor in this study. 

Length of Gestation.—The average length of gestation for primiparas was 
37 weeks; multiparas 39 to 40 weeks, and grand multiparas 38 to 39 weeks. 
There were 1,865 full-term pregnancies and 635 premature viable births. In 
201 accurate information was lacking. 

Number and Sex of Infants.—The 2,701 deliveries resulted in 2,728 in- 
fants: 1,264 male and 1,464 female, including 23 sets of twins and two sets of 
triplets. 

Pregnancy Complications—Edema, hypertension, bleeding, cardiae con- 
(ditions, varicosities of the lower extremities which oceurred were not out of 
proportion to those encountered in any group of gravidas. 


Causes of Unattended Delivery 


Precipitate_ labor is an extremely common, if not the most frequent, cause 
of unattended delivery. We can place the responsibility for a high percentage 
of unattended deliveries on both the profession and the patient, however, 
rather than classifying them as unavoidable accidents. Statistics point to a 
startling lack of hospital beds for obstetric patients, especially Negro and 
indigent, and an overcrowded condition in our elinies. 

In recent years, women in metropolitan areas and in many rural districts 
as well have come to learn the value and necessity of prenatal care through 
personal experience, public health programs, and family. Nevertheless, in 
spite of an ever expanding network of maternity centers and clinics serving 
the public, patients are not always adequately educated regarding the im- 
portance of prenatal visits, and, what should be stressed as an integral part 
of prenatal edueation, the care of the baby born unexpectedly and in the ab- 
sence of skilled attendants. Furthermore, provision of clinicians and other 
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trained obstetric personnel to offer adequate instruction and supervision of 
patients to keep pace with an ever accelerated population growth is becoming 
increasingly difficult. 

On the other hand, there still remains a surprising number of women who 
need to be impressed with the importance of obstetric attention. They just 
dislike the effort of planning; fail entirely to seek antepartum care; postpone 
arrangements for medical attention at delivery, or, because of premature labor, 
miscalculation, or failure to recognize true labor pains, are caught unprepared, 
and in the confusion deliver unattended (often while en route to a hospital). 

For example, a large number of obstetric patients have emigrated to Chi- 
cago from the South, many at or near term. Chicago Maternity Center sta- 
tistics, reported by the Welfare Council of Metropolitan Chicago,® show an in- 
crease of 224 per cent non-white births in Chicago, from 1940 to 1951, and that 
fewer Negro mothers register with the Center prior to the day of delivery 
than do white mothers. 

In areas such as that of the Frontier Nursing Service, Inc., in Kentucky, 
or in others where there is no such Center, as well as in a metropolis where 
medical attendants are on hand, inaccessibility to transportation and great 
distances, together with the elements, account for many unattended deliveries. 

Many patients who have previously had home delivery with the aid of 
the Chicago Maternity Center, another institution, private physician, or mid- 
wife, object to the attendants and/or students in their homes for prolonged 
periods, especially in crowded conditions. They also object to the rectal ex- 
aminations which are usually repeated for teaching purposes a little more 
often than actually necessary. To avoid these uncomfortable procedures many 
patients wait until the last minute, often too late to call medical assistance. 

In the past 25 years, obstetric care in hospitals has increased rapidly in 
both urban and rural communities. Transition from home delivery to hos- 
pital confinement has been marked, although, understandably of course, hos- 
pital births in rural districts still fall short of those in the urban areas. How- 
ever, according to the Medical Director of the Chicago Maternity Center, as 
reported by the Welfare Council of Metropolitan Chicago, approximately 1,000 
to 1,200 patients yearly are unable or refuse to be hospitalized for confine- 
ment. There are often socioeconomic, emotional, and cultural reasons to ac- 
count for this, which make removal of the mother from home and family to a 
hospital for delivery involved and complicated, and looked upon by these 
patients as undesirable. 

It must be recognized, however unfortunate, that some women, especially 
in a socioeconomic group such as the patients of the Chicago Maternity Center, 
are incapable of comprehension and cannot be sufficiently educated to prevent 
unattended delivery. For many reasons, the intelligent quotient of some is 
below average; many are foreign born, or unschooled, are mentally subnormal, 
and so forth. Therefore, the education of women regarding pregnancy, the 
importance of prenatal care, recognition of true labor, and competent obstetric 
attention at delivery may never achieve perfection despite attempted educa- 
tion, publicity, and propaganda. Nevertheless, the profession and all others 
concerned with maternal and infant welfare, who have been active in at- 
tempting to prevent unattended births, must continue their efforts to empha- 
size to women of all classes the vital necessity of early and competent ma- 
ternity care and skilled attention to the newborn. 

Some patients are overly conscientious about calling early for attendance 
at delivery. Also, false labor accounts for a certain percentage of unattended 
deliveries. Often a patient has false labor pains once or twice; attendants 
have answered her ealls and found her not in true labor, and left. She is then 


i 
i 
i 
i ee 
| 
H 
i 
ee 
& 
Na 
| 
BY 
| 
| 


Volume 72 MATERNAL, FETAL MORTALITY IN UNATTENDED DELIVERY 937 


Number 5 


apprehensive and timid about calling again too soon, before she is positive of 
the onset of true labor. This may be too late and a cause of unattended de- 
livery. 

The term “falsed” as used by the Chicago Maternity Center means that 
an attendant was sent to the home and observed personally that the patient 
was not in true labor. 

In the present series, 209 patients had false labors: 14 primiparas, 160 
multiparas, and 35 grand multiparas. It is interesting to note the number of 
false labors in each group: 12 primiparas ‘‘falsed’’ once, 2 twice; 137 mul- 
tiparas ‘‘falsed’’ once, 13 twice, 9 three times, and one four times; 31 grand 
multiparas ‘‘falsed’’ once and 4 twice. The figure of 160 multiparas who were 
in false labor one to four times is typical of this group. Many women who 
have had babies before possess an often unfounded confidence in their own 
ability to interpret the symptoms of true labor and in their own arbitrary de- 
cision of timing and ealling for assistance. This is usually based on their 
past experience regardless of their prenatal instruction. 

Painless labor can also account for unattended delivery. The thresholds 
of pain differ in individuals and it is possible that false labor or Braxton-Hicks 
contractions may occur prior to a very easy or painless labor and account for 
such confusion. 

Obstipation or acute intestinal disturbances, such as virus infection of the 
gastrointestinal tract, may be confusing to some patients, so that real labor is 
not recognized until too late for help to arrive. 


Results 


Length of Labor.—While there is no absolute and infallible definition for 
the onset of labor, most textbooks sound the opinion that the beginning of 
regular, painful contractions and gradual and progressive effacement and 
dilatation of the cervix, together with descent of the presenting part, should 
be considered as the onset of labor. But this can only be established by close 
observation from the beginning, and with vaginal or rectal examinations, all 
of which is hard to comply with except under the most favorable circumstances. 

In the present series many patients were unable to tell the attendants the 
length of labor or even approximate it, so that in 544 cases (20.1 per cent) the 
length of labor was unrecorded. Many of these patients did not realize they 
were in labor. Several who had previously experienced unattended delivery 
(not necessarily in this series) failed to recognize pregnancy itself and called 
the Chicago Maternity Center after hours of pain that was finally related to 
pregnancy. 

Medical literature on obstetrics includes a history obtained from the pa- 
tient in the calculation of total length of labor. However, the decision as to 
whether a woman is actually in labor is decided by examination of the cervix, 
to determine any change, and the progress of labor is determined by altera- 
tions in the cervix. There was, of course, no opportunity to determine the 
actual onset or progress of labor in our patients. It was necessary for at- 
tendants from the Center to depend on the history furnished by the patient 
on their arrival after the birth of the baby. Existence of rhythmic contrac- 
tions alone and not regular contractions plus cervical change was the criterion 
of labor in the present series. 

Table I shows the total hours of labor as recorded in the records of the 
studied material (all races). 

If one were to determine the length of labor, based upon history and 
cervical change, it is obvious that the figures for the present series are er- 
roneously long, because so many women include in the total labor what could 
be demonstrated to be false labor. 
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Third Stage —The third stage of labor was attended in 1,610 patients and 
the placenta removed manually in 15 in this group. In 1,091 patients, or 40 
per cent, the third stage terminated unattended. 

Presentation.—Difficulty was encountered in obtaining information regard- 
ing fetal presentation in this study. In 258 recorded eases, information re- 
vealed 229 cephalic and 29 breech presentations, including 5 sets of twins and 
one set of triplets. The triplets and 2 sets of twins were delivered by cephalic 
presentation; two sets of twins by cephalic and breech presentation and one 
set of twins by breech. 


TABLE I. AVERAGE DURATION OF LABOR ACCORDING TO PARITY (ALL RACES) 


TOTAL LABOR (OUR SERIES ) 
PARITY | NO. HOURS AND MINUTES 
Primiparas é 6 52 
Multiparas 6 4 
Grand multiparas 4 20 


Complications 


In unattended delivery, particularly in precipitate labor with a too swift 
passage of the fetal head through the birth canal, there are numerous dangers 
to both mother and fetus, although the primary risk is fetal. Maternal dam- 
age is largely in the nature of soft tissue lacerations; postpartum hemorrhage ; 
infection; and the possibility of a ruptured uterus. While these obstetric 
accidents are rare, they do oceur, and are also encountered in cases of well- 
attended deliveries in a hospital. Some are preventable and some are not, but, 
understandably, some are more frequent and more serious in unattended de- 
livery. 

In precipitate labor fetal injuries may be sudden cephalic compression and 
decompression, intracranial hemorrhage, laceration of the falx or tentorium 
which may be fatal, asphyxia, ruptured umbilical cord, and exposure. Such 
injuries can usually be controlled by an obstetrician, but in unattended de- 
livery they take their toll. 

Excitement and pain may produce stimulus of the perineal reflex with 
parallel strong usage of the secondary powers, which can lead to a state of 
confusion and mental aberration. These may persist during the last few 
minutes of labor and thereafter, especially in the absence of reliable assistance. 
Consequently, the latent dangers under these circumstances often play a role 
in infant mortality. 


For example, with the onset of sudden labor, a patient in her excitement 
may not lie down; the child may fall to the ground and break the cord, with 
possible fetal exsanguination. Or, delivery may take place on the floor or 
in a toilet. The infant may suffer physical injury because of falling or strik- 
ing an object in its path, or it may drown in a mass of blood, feces, urine, 
amniotic fluid and meconium, in a bed or under conditions unprepared for 
proper drainage. 


The accidents to infants shown in Table II were unequivocally the result 
of precipitate labor or the absence of a trained attendant at delivery. All of 
the deaths were of infants found dead on the arrival of attendants from the 
Chicago Maternity Center. Many of the recoveries could, in a large measure, 
be eredited to prompt action by teams from the Center. 

Maternal complications in the present series could, with considerable ac- 
curacy, be attributed to unattended delivery. On arrival of teams from the 
Center, 9 patients were in shock (2 from hemorrhage); one, a grand multipara, 
was found pulseless and in shock from a blood loss of 1,400 c.c. 
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TABLE II. INFANT INJURIES AND IMMEDIATE DEATHS ATTRIBUTABLE TO UNATTENDED a 


DELIVERIES 


~ TYPE OF | RE- REASON FOR 
ACCIDENT NO. CAUSE | DEATHS| COVERIES RECOVERIES 
Fall 6 Mothers standing or walk- 0 6 Falls restrained by 
—- ing about or lying on mothers 
kitchen or bathroom floor 


Asphyxia 31 (13) Born while mother sat on 6 7 Removed from toilet 
toilet seat or while fluid, blood or 
mother lay on floor or amniotic fluid by 
bed unprepared for mothers 
drainage (3 drowned in 
blood and amniotic fluid 

3 in toilet fluid) 


Breech Presentation.— 
(1) Head found retained in 
vagina on arrival of at- 
tendant 1 0 
(2) Head retained 10 to 15 
minutes after delivery of 
breech 0 
(5) Head and/or shoulders re- 
tained 10 to 20 minutes 
before delivery 0 5 
(2) Diagnosed as intrauterine 
asphyxia 2 0 
}— (1) Asphyxiated by fetal mem- 
branes. Infant found 
completely enclosed by 
bag of waters 
(4) Cord twisted around neck 


bo 


& 


Immediate action 
by attendant 
(3) Unknown 


Infection 1 Cord tied with piece of old 1 Prompt treatment 
green string by attendant 


bo 


Bleeding and Bleeding and/or hemor- Bleeding allayed by 
hemorrhage rhage from cord (1 from attendant 
break in cord wall) 


Total 43 18 25 7 


Lacerations.—In the series 735 had lacerations: 567 first degree, 163 second 
degree, and 5 third degree. Serious tears, second and third degree, were rou- 
tinely repaired immediately by doctors of the Center, in the home. Yet this 
does not divulge the amount of damage incurred in unattended delivery, for 
we know of the associated mechanical pelvic pathology that is a frequent at- 
tendant of serious lacerations, i.e., cystocele, rectocele, prolapse, and the re- 
= possible complication of fistula formation, which require surgery at a 
ater date. 

Blood Loss.—Determination of actual blood lost during and after delivery 
is a rather difficult problem. It is generally agreed to consider a blood loss above 
500 ¢.c. as pathologic. We know that while a blood loss of up to 500 ce. is 
often tolerated by healthy gravidas, a_loss of 400 to 500 c¢.c. in some instances 
may prove fatal- 

Normal blood loss in the third stage of labor, according to Calkins,® and 
Pastore,’ varies between 179 and 230 ¢.c. These data also include loss of 
blood from lacerations or episiotomies, plus blood flow from the uterine cavity. 

Among the immediate causes of postpartum hemorrhage are uterine atony, 
vaginal and cervical lacerations, ruptured uterus, and retention of placental 
fragments. Trauma, placental fragments, and uterine atony account for 90 
per cent. 


a 
ong 
e 


940 DE LEE Am. J. Obst. & Gynec. 


November, 1956 


Table III shows the average blood loss in this series (by estimation—not 
measured). In 223 cases this information was lacking. 


TABLE ITT. 


ESTIMATED BLoop Loss 


BLOOD LOSS 


AVERAGE BLOOD LOSS BLOOD LOSS 1,000 c.c, AND 
WHERE LESS THAN | 500 To 1,000 c.c. OVER (NO. OF 
PARITY NO. 500 C.c. | (NO. OF PATIENTS ) | PATIENTS ) 
Primiparas 253 181 e.e. 5 2 
Multiparas 1,951 203 c.c. 90 4 
Grand multiparas 274 237 c¢.c. 16 5 
Total 2,478 111 11 


The total of 111 patients with a blood loss of more than 500 ¢.c., and 11 
who lost over 1,000 ¢.c., yields a 4.5 per cent incidence of postpartum hemor- 
rhage, which corresponds with figures reported in the literature for obstetric 
cases in general. 

Postpartum Complications—The number of minor complaints and dis- 
turbances in the series, such as headaches, afterpains, and vomiting, was not 
impressive. However, incidence of cystocele, rectocele, and old perineal 
lacerations was extremely high, as could be anticipated from the parity of 
the patients. More serious complications were recorded in 158 patients: one 
case of eclampsia, 106 cases of hypertension, 11 of subinvolution, 16 of puer- 
peral infection, 2 of lacerated cervix, 12 of delayed bleeding, and 2 of post- 
partum psychosis. These major complications, however, correspond with those 
encountered in attended deliveries. The older patients, as could be expected, 
suffered frequently from hypertension. 


The Infant 


During the past 35 years, infant mortality in the first few hours, days, or 
weeks of life has been reduced about 50 per cent. Major factors have been 
the sharp rise in the number of infants delivered in hospitals, an important 
increase in the number of deliveries attended by physicians, and improved 
eare of the newborn, especially of the premature. 

Today, two-thirds of infant deaths occur in the neonatal period, gen- 
erally considered to be within the first 28 days after birth. In most cases im- 
maturity is cited as a factor. However, both the mature and to a greater 
extent the immature baby can suffer in precipitate labor, or because of lack 
of attention in the first minutes of extrauterine life. In unattended delivery 
the premature infant is more vulnerable to damage. It seems unfortunate that 
immediately upon delivery all of the newborn cannot be given the benefit of 
the abundant care available today, both for the immediate results and to 
prevent delayed complications, such as latent birth injuries. 

Table IV reflects the stillbirth rate and condition of the liveborn babies 
in the series. 


TABLE 1V. STILLBIRTH RATE AND CONDITION OF LIVEBORN BABIES 


CONDITION 

PER CENT STILLBORN 

NUMBER GOOD | FAIR POOR PER CENT 
Negro 1,936 90.0 4.0 1.6 4.2 
White 791 90.0 4.9 0.9 4.0 


Mongolian 1 100.0 
49 premature and 11 term babies died in the first 2 weeks, 2.1 per cent. 
127 premature live births and 48 premature stillbirths are included. 
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Fig. 1 gives the weights of the infants according to parity. 

Fetal mortality in the series, 115 infants stillborn, was 42.6 per 1,000 
live births. In a study such as this, antepartum and intrapartum deaths were 
necessarily grouped together, as it was impossible to learn whether or not a 
baby was living or dead before labor began, except in the few cases where 
extreme maceration was evident. 

Neonatal Deaths—Because of evident difficulties in following up the fate 
of infants born under the circumstances surrounding a study such as this, 
there is a lack of completeness. However, the follow-up of infants for at least 
the first two weeks of life disclosed that 49 premature and 11 full-term infants 
(21.0 per 1,000 live births) died within this period from various causes. Had 
a four-week study been evolved a somewhat higher infant loss would have 
been demonstrated. 

The mortality of 115 stillbirths and 60 neonatal deaths gives a total infant 
wastage in this series of 175, or a perinatal mortality of 64 per 1,000 live 
births. It is apparent that these are gloomy statistics when compared with 
those of Potter’s® series at the Chicago Lying-in Hospital from 1946 to 1951. 
In a personal communication, Potter® stated that the statistics she presented 
were more favorable than those in the literature and that the mortality of 64 
per 1,000 live births in the present series was definitely higher than that seen 
throughout the country. We must conclude that the absence of medical at- 
tention in this series has taken its toll. 
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Maternal Mortality 


There were no maternal deaths in this series of Chicago Maternity Cen- 
ter patients. It was felt, however, that a study of deaths that have occurred 
during the last 22 years since the inception of the Center would elicit some- 
thing of interest. In reviewing these cases it was discovered that four mothers 
who were unattended during delivery lost their lives. 

Table V, although simple, is extremely informative regarding these pa- 
tients. 

The clinical diagnosis in each of the cases was shock with hemorrhage 
and it is presumed that loss of blood was a major factor in the outcome. Au- 
topsies substantiated this, although in one case postpartum findings sug- 
gested ruptured peptic ulcer with melena. No final decision was made as to 


AVERAGE WEIGHT OF NEWBORN RELATIVE TO RACE & PARITY 
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the exact cause of death of this patient but attendants agreed that it was as- 
sociated with loss of blood. In each patient death oceurred within a rela- 
tively short period, yet in no instance did the patient lose blood from lacera- 
tions or retained placenta. The blood loss came from the birth canal, spe- 
cifically the uterus, undoubtedly the result of atony. 


Multiparity played a role, as, of the 4 patients, one had nine and another 
six babies. Such patients are known for their tendency to all types of com- 
plications, especially postpartum hemorrhage caused by uterine atony. The 
short period of survival of these patients, three and one-half hours post 
partum was the longest, bespeaks massive and sudden blood loss. It is ap- 
palling how often the attending staff has seen near-death in just such eases. 
Immediate treatment and patient response make the total of four deaths seem 
small compared to the potential in such eases. 


TABLE V. MATERNAL DEATHS OF CHICAGO MATERNITY CENTER PATIENTS SINCE 1932 
(UNATTENDED DELIVERY ONLY) 


TIME OF 
DEATH 
DURATION POST 
AGE PARITY | OF LABOR PARTUM CAUSE AT AUTOPSY CLINICAL CAUSE 


ix 3 hours 3 hours Hemorrhage and Hemorrhage and 
shock shock 

iv 2% hours 2%hours Hemorrhage and Hemorrhage and 
shock shock 

iii 3 hours 2 hours Hemorrhage and Hemorrhage and 
shock shock 

vi 2 hours 3% hours Uleer, melena Hemorrhage and 
(liver, eclampsia) shock 


Of significance, too, were the very short labors, none exceeding three 
hours. Obstetricians are wary of the multipara with short labors because such 
patients are notorious for demonstrating uterine atony with its associated 
blood loss. In each ease, there was a lapse of six hours or less from the very 
onset of labor until death, an amazingly short period of time. All of us know 
well the complacency of the multipara who often waits and then ealls for as- 
sistance too late. Only one of the 4 patients had received prenatal care. 


Comment 


In the present series the average length of gestation was essentially full 
term by definition, but still less than the usual 40 weeks. The infants were 
smaller than the weights given in the literature for full-term pregnancies. 
These factors would certainly help to account for the lessened total length 
of labor. Also, the fact that a patient anticipated labor on a given date would 
explain some confusion on her part, when dubious symptoms arose two or 
three weeks prior to this date. The remaining period of labor would likely 
-be short in such a patient suspecting false labor, and not much time would be 
allowed for the physician to arrive once she decides she is actually in true 
labor. Clineally, in such a ease, we could anticipate a small baby with this 
slight degree of prematurity. 

We know that the average duration of labor is generally longer in Negro 
than in white patients. Nevertheless, dealing with a majority of Negro pa- 
tients in this series, it was surprising to find the greatly reduced hours of labor 
reported in this group. 
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It is also well known that many patients will consider premonitory labor 
pains as true labor contractions. Therefore, it is interesting that the average 
number of hours of labor given by all patients in this series were extremely 
short. Less than 10 per cent of the patients were seen in false labor. This 
can be interpreted as a possible factor in explaining why these gravidas were 
late in calling for help, particularly the multigravidas, and why their deliv- 
eries were unattended. 

In the present series actual measurement of blood loss was not possible 
because of the unusual circumstances prevailing at the time of delivery. It 
is easy to err in estimating blood loss, and it is also generally conceded that 
the tendency is to underestimate rather than overestimate blood loss. I am 
fully convineed that our estimated incidence of postpartum hemorrhage of 
4.5 per cent was quite low. Tests conducted by the attending staff of the 
Chicago Maternity Center over a several-year period demonstrated that med- 
ical students, interns, and residents alike estimated known blood amounts 

Tow—from TO to 40 per cent. These experiments were conducted by using 
steer blood from the stoekyards placed in basins and other containers of 
various sizes and shapes; and also rags, towels, and newspapers soaked or 
moistened with measured amounts of blood. Furthermore, in unattended 
delivery, actual measurement of blood loss is difficult because estimates or 
‘aleulations can be made only from blood remaining in and about the site of 
delivery. In the present series this location had frequently been cleaned up 
before the arrival of the team from the Center, and inquiry of the patient 
was obviously unreliable. 

Certain maternal complications are seen which occur with no higher in- 
cidence when no skilled attendant is present at delivery. It can be coneluded, 
however, that, although we cannot entirely prevent such complications as 
lacerations, blood loss, atony, shock, fetal asphyxia and exposure, we can 
diminish the frequency of their incidence and prevent their toll through edu- 
cation. 

According to the Welfare Council of Metropolitan Chicago, ‘‘Infant 
mortality, prematurity and illegitimacy are higher among negroes than among 
white persons and higher among persons in lower socio-economic brackets 
than in higher.’’ They state that ‘‘these factors of prematurity, illegitimacy, 
socio-economie status, race and infant mortality are intertwined.’’ 

Anderson’? asks what research other than medical is needed concerning 
factors in infant survival. He emphasizes a primary cause and effect of ad- 
verse socioeconomic conditions on the unborn baby and on the ability of the 
mother to bear a full-term healthy child. Furthermore, he points out that a 
study of the causes of perinatal mortality will inevitably turn the attention 
to a relationship between this fetal mortality and the amount and type of pre- 
natal care received by the mother. This is brought vividly to the attention of 
such institutions as the Chicago Maternity Center, dealing with predominantly 
indigent patients, as demonstrated in the results of the present study. 

It is a sad commentary that infant mortality, although sharply decreased 
in recent years, has not kept pace with the greatly reduced maternal mortality. 
This improvement in the maternal mortality rate and the reduction in infant 
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morbidity and mortality, however, are attributable in great part to the avail- 
ability of prenatal care and modern additions to the armamentarium of the 
physician. These advances enhance the inestimable value of the physician’s 
presence at delivery, and postulate a high degree of safe delivery of mother 
and child in these enlightened times, even under conditions less suitable and 
less convenient than in the modern hospital. 

Antepartum eare, of course, will not in itself prevent unattended labors. 
However, the patient who has been exposed to the atmosphere of a well-run 
clinic, or who consults a competent private physician at the beginning of her 
pregnancy will be less likely to have unattended delivery and fetal loss. 
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Discussion 


DR. BEATRICE E. TUCKER.—tThe incidence of ‘‘Unattended Birth’’ at the Center 
is apropos because it has reached an all-time high of 30 per cent. About one birth in three 
is unattended. 


At various periods in the past twenty years there have been unavoidable changes in 
staff coverage, case load, patient instruction and registration, which taken together have 
caused an increase in the incidence of unattended delivery. The time falls roughly into 
three periods, before, during, and after the war. Before the war the Center averaged 
2,500 deliveries a year. There was complete delivery coverage by graduate physicians. 
The clinic maintained a training school for Public Health Nurses, there was patient in- 
struction during the prenatal period in clinic, in mother’s classes,-and in the home; 15 
per cent of the deliveries were unregistered. The incidence of unattended births was 
maintained at about 11 per cent. 


During the war years there was a great reduction in medical and nursing personnel. 
The Public Health nursing course was abolished. Case coverage was difficult. Fortunately 
the number of deliveries fell to around 1,900 per year; 20 per cent of the deliveries were 
unregistered. The incidence of unattended birth rose to 16 per cent. 


Since the war more professional personnel is available, but adequate delivery cover- 
age is next to impossible because the number of births has increased to an average of 
3,000 per year, None can be turned away because there is no place else for them to go. 
Patient instruction is at a minimum. Twenty per cent of the patients who delivered in 
the first six months of 1955 were unregistered. A spot check of the unattended births 
showed that 70 per cent were unregistered. 
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A few interesting figures are available which complement Dr. DeLee’s findings re- 
garding the effect of unattended birth on the general maternal mortality from obstetrical 
cause and infant mortality. In the past 20 years there has been no statistically significant 
difference in maternal mortality in attended and unattended births. The incidence in the 
attended group was one maternal death to 2,024 deliveries; in the unattended group one 
maternal death to 2,117 births. There was, however, a difference in the incidence of ma- 
ternal death from postpartum hemorrhage. In the attended group one mother was lost in 
every 5,314 deliveries and in the unattended group one mother was lost in 2,847 births. 

The effect of unattended birth on infant mortality is difficult to assay. Dr. DeLee 
found that during the time he studied, i.e., 1943-1953, an average of 64 babies were lost 
per 1,000 unattended births. During this same period the highest infant rate for both 
attended and unattended deliveries occurred in 1943, the beginning of the period and was 
44 per 1,000. This dropped to 29 per 1,000 at the end of the period, in 1952. 

Infant deaths associated with unattended birth accounted for 1 per cent of the gen- 
eral mortality in 1943 and 0.5 per cent of the general mortality in 1952. The incidence 
of unattended birth increased from 16 to 26 per cent, however. Obviously some other 
major associated devastating factor operates in the unattended group. We believe this 
to be primarily the high incidence of the small premature infant, the one that weighs from 
1,000 to 1,500 grams. The incidence of prematurity was disproportionately high in the 
unattended group, being 25 per cent. 

Two solutions are possible, i.e., reduce the number of deliveries or increase the num- 
ber of professional personnel. The first is impossible because there is no other agency out- 
side of Cook County Hospital which «res for the indigent patients in large numbers. 
Cook County Hospital is filled to overflowing and cannot increase its case load. Every- 
thing is being done to increase the number of professional staff. 


DR. FREDERICK J. HOFMEISTER, Milwaukee, Wis.—I have had the idea that the 
women of Milwaukee are furnished a doctor with every baby. We have no satisfactory 
record of unattended deliveries. I am sure, however, that we also have them. 


DR. DELEE (Closing).—I wrote to the U. 8S. Department of Vital Statistics, to the 
New York and Philadelphia Lying-In Hospitals, and was unable to get any useful infor- 
mai:on. I also wrote to the group in Breckinridge, Kentucky, and their reply did not 
include any relevant material. Although this study emanated from the Chicago Maternity 
Center, it is no reflection on the institution or its work. I would very much like to em- 
phasize this point. 
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HEMOSTATIC DEFECTS IN PREGNANCY*+ 


Jack A. PritcHarD, M.D., DaLLas, Texas 


(From the Departments of Obstetrics and Gynecology of The University of Texas South- 
western Medical School and Parkland Memorial Hospital) 


URING the past decade there have been numerous reports concerning the 

role of alterations of the blood coagulation mechanism in the genesis of 
hemorrhage during pregnancy and the puerperium.’ Most frequently hemor- 
rhage due to blood coagulation defects has been reported in eases of severe 
abruptio placentae, amniotic fluid embolism, or prolonged intrauterine retention 
of a dead fetus; less attention has been focused on alterations of the hemostatic 
mechanism due to the transfusion of incompatible blood or associated with a 
septic abortion. 

In each of these 5 instances a prominent and clinically most significant 
alteration of the blood coagulation mechanism is a reduction in the concentration 
of circulating fibrinogen to a level inadequate for effective hemostasis. Asso- 
ciated with the hypofibrinogenemia may be a slight to moderate reduction in the 
activity of some of the plasma factors which accelerate clotting. On occasion 
there also may be thrombocytopenia of sufficient intensity to be clinically im- 
portant. 

The present report is concerned with abnormal hemostasis in prolonged 
intrauterine retention of a dead fetus and more briefly alterations of the blood 
clotting mechanism in eases of transfusion of incompatible blood and of septic 
abortion. All methods used have been described in previous publications.®"' 


Retention of Dead Fetus 


Since the initial report of Weiner, Reid, Roby, and Diamond‘ considerable 
interest has developed in the problem of abnormal hemostasis in prolonged 
intrauterine retention of a dead fetus. To date I have personally neither 
observed nor noted a report of hypofibrinogenemia associated with prolonged 
intrauterine death in which the duration of gestation at the time of intra- 
uterine death was less than 16 weeks or in which the duration of intrauterine 
retention of the dead fetus was less than 5 weeks. 

In an attempt to determine the frequency of development of hypofibrino- 
genemia in this situation, observations originally carried out and reported with 
Dr. Osear D. Ratnoff® have been extended. The concentration of circulating 
fibrinogen has been measured in a total of 22 patients who at the time of initial 
study were undelivered and in whom at that time there were no signs or symp- 
toms suggesting the presence of hypofibrinogenemia but in whom the gesta- 
tional age at the time of fetal death was 16 or more weeks and the period of 
intrauterine retention of the dead fetus prior to delivery was 5 or more weeks. 
Each of these women was studied at intervals of about one week either until she 


*This investigation was supported in part by a grant from Mead Johnson & Company. 


7Presented at the Annual Meeting of the Texas Association of Obstetricians and Gyne- 
cologists, Dallas, Texas, Feb. 18, 1956. 
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had been delivered or until hypofibrinogenemia was detected. Potentially danger- 
ous hypofibrinogenemia was proved in 6 of these 22 women. The lowest 
fibrinogen levels detected in each of these 6 cases ranged from 70 to 118 mg. per 
100 ml. of plasma. 


A previously unreported case is presented.* 


D. J., a 38-year-old Rh-positive woman, was pregnant for the second time, The 
estimated date of confinement was Nov. 28, 1955. Her pregnancy appeared to progress 
normally until Oct. 5, 1955, at which time fetal movements ceased; otherwise she re- 
mained asymptomatic. Studies of the hemostatic mechanism were initiated on Nov. 9, 
1955, only because of prolonged intrauterine retention of a dead fetus. The results of 
the various studies performed are shown in Table I. During the next 2 weeks prior to 
spontaneously occurring labor and delivery, the plasma fibrinogen concentration dropped 
from 174 to 114 mg. per 100 ml. The only other detected alteration in the blood clotting 
mechanism was a somewhat accelerated clot lysis time. The clot lysis time of plasma 
obtained at the time of delivery was 6 hours compared to a clot lysis time for normal 
plasma of 2 or more days. 


CRITICAL RANGE FOR ADEQUATE CLOT 


5 6 7 24 48 72|| 
WEEKS DEAD IN UTERO HOURS POSTPARTUM 


Fig. 1.—Serial plasma fibrinogen levels (milligrams per 100 ml.) in a patient initially 
studied only because of prolonged intrauterine retention of a dead fetus. To the left are the 
concentrations of fibrinogen prior to spontaneous labor and delivery; to the right are the 
concentrations following delivery. 


Compatible whole blood and fibrinogen were made readily available but were de- 
liberately withheld during labor, delivery, and the postpartum period. Intravenous 
aqueous fluids were started through a large-bore needle to insure the prompt administration 
of fibrinogen and whole blood if necessary. Immediately after delivery an ampule of 
Pitocin was added to the intravenous infusion in an attempt to prevent uterine atony. 
During the first 2 hours after delivery, despite a firmly contracted uterus and the absence 
of an episiotomy or gross lacerations, blood loss from the genital tract was excessive. 
The volume lost during this time was estimated to be 600 to 800 ml. The patient was 


ai *I wish to thank Drs. Herman Kantor and Jack Kamholz for the opportunity to study 
lis case. 
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closely observed and at no time was there any evidence of shock. Following this 2 hour 
period blood loss was minimal. The hematocrit fell from 44 just prior to delivery to 32 
one and one-half days later. 

During the first two and one-half days after delivery the fibrinogen level rose almost 
linearly from 107 mg. per 100 ml. to 309 mg. per 100 ml.; within 8 hours after delivery it 
had risen to 134 mg. and within 19 hours it had reached 172 mg. per 100 ml. (Fig. 1). At 
no time, either before or after delivery, was the clotting time noted to be abnormal, nor 
was there any significant prolongation of the prothrombin time; however, when the 
fibrinogen concentration was very low, the end point for clotting was somewhat obscure 
due to the small clot formed. Two months after delivery the plasma fibrinogen concentra- 
tion was 288 mg. per 100 ml. and the hematocrit was 41. 


TABLE I. SERIAL STUDIES OF THE HEMOSTATIC MECHANISMS BEFORE, DURING, AND AFTER 
LABOR AND DELIVERY IN A CASE OF PROLONGED INTRAUTERINE RETENTION OF A DEAD FETUS 


| PROTHROMBIN 
FIBRINOGEN CLOT CLOTTING PATIENT/ 
(MG./100 LYSIS* PLATELETS TIME* CONTROL HEMA- 
ML.) TIME (C.MM.) (GLASS ) (SEC. ) TOCRIT 
Weeks = Dead.— 
174 — 260,000 
6 144 24 hours a 24 min. 14/14 
6 4/7 114 48 hours 238,000 22 min. 16/14 
CERES 114 6 hours 
(delivery ) 
Post Partum.— 
+1 hour 107 6 hours — 
+8 hours 134 — 24 min. 
+19 hours 172 12 hours — 
+34 hours 230 — — a2 
+2% days 309 3 days a2 
+2 months 288 — — 41 


. *Normal values: Clot lysis time 2 or more days except in the recently delivered patient 
in whom it frequently is shorter; glass clotting time 31 minutes (S.D. + 19). 


During the period of study of these 22 patients at least 5 other cases of 
hemorrhage due to hypofibrinogenemia associated with the prolonged intra- 
uterine retention of a dead fetus were encountered but these are excluded 
since they were not studied prior to any manifestations of abnormal bleeding. 


Hypofibrinogenemia.—The blood coagulation defect of clinical importance 
in eases of prolonged intrauterine retention of a dead fetus is hypofibrinogenemia. 
The presence of a normal blood clotting time or a normal plasma prothrombin 
activity does not necessarily justify the conclusion that the concentration of 
fibrinogen in the blood is normal. Observations to date indicate that hypo- 
fibrinogenemia in cases of prolonged intrauterine retention of a dead fetus does 
not develop in a fulminating fashion but develops slowly over a period of several 
days to several weeks. Hypofibrinogenemia is present, frequently without symp- 
toms, in an appreciable number of women in whom intrauterine death has oc- 
curred at 16 or more weeks’ gestation and in whom the period of retention of the 
dead fetus is 5 or more weeks. In this series of 22 cases studied initially only be- 
cause of the presence of a dead fetus potentially dangerous hypofibrinogenemia 
developed in 27 per cent. 


The prompt increase in the plasma fibrinogen level following delivery of 
the patient whose case is summarized above, in the absence of any therapy with 
fibrinogen or whole blood, is typical of the spontaneous postdelivery response 
previously noted. In this case and in 2 others the rate of increase in the con- 
centration of plasma fibrinogen was determined and the plasma volume was 
measured using the Evans blue dye technique (Table IT). The total amount of 
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circulating fibrinogen in each patient during the normal nonpregnant state, 
calculated by multiplying the plasma volume times the fibrinogen concentra- 
tion found in each of the patients 2 to 6 months after delivery, ranged from 
7.0 to 8.1 Gm. The amount of circulating fibrinogen by the time of delivery 
dropped to 38 to 40 per cent of that in the normal nonpregnant state but 
during the first 24 hours after delivery it almost doubled and was well above 
the critical level for adequate hemostasis. Within 214 to 5 days after delivery 
the amount of circulating fibrinogen in all 3 cases was equal to or greater 
than in the normal nonpregnant state. The rapid increase in the amount of 
circulating fibrinogen began very soon after the uterus was emptied. This 
strongly supports the concept that the hypofibrinogenemia in this syndrome 
results not from decreased production but from increased utilization which 
ceases as soon as delivery is effected. 


TABLE IT. THE SPONTANEOUS INCREASE IN CIRCULATING FIBRINOGEN FOLLOWING LABOR AND 
DELIVERY IN THE ABSENCE OF FIBRINOGEN OR WHOLE BLOOD THERAPY IN THREE CASES 
OF HYPOFIBRINOGENEMIA DUE TO PROLONGED INTRAUTERINE RETENTION OF A 
DEAD FETUS 


TIME FOR 
| % FIBRINOGEN 
CONCENTRATION PLASMA AMOUNT OF CIRCULATING INCREASE |TO REACH OR 
FIBRINOGEN VOLUME FIBRINOGEN (GM. ) FIRST 24 EXCEED 
PATIENT | DELIVERY | NORMAL | (ML. ) | NORMAL | DELIVERY |24 HOURS HOURS NORMAL 
288. 2,720. 78 3.1 54 74 21% days 
Cs J 104 266 2,640 7.0 2.7 5.1 90 4 days 
E.B. 117 305. «2,650 8.1 3.1 5.6 80 5 days 
Average 112 286 2,670 7.6 3.0 5.4 81 4 days 


It is difficult to explain the discrepancy between the observations in these 
cases and those of Hodgkinson and associates’ who reported that, in their 
experience, although fibrinogen recovery began with evacuation of the uterine 
contents, unusually low values persisted for several weeks after delivery. 

It has been postulated frequently that hypofibrinogenemia results from the 
escape into the maternal blood stream of material from the uterus with 
thromboplastie activity, possibly released from degenerating and necrotic 
decidua, placenta, fetus, and perhaps amniotic fluid, and that labor, especially 
if associated with vigorous uterine contractions, such as might occur with the 
use of Pitocin, could introduce more thromboplastin into the maternal circula- 
tion, resulting in a further decrease in the level of circulating fibrinogen. 
While such deductions appear plausible, it seemed of considerable clinical im- 
portance to measure quantitatively the effects of labor on the level of cireulat- 
ing fibrinogen with and without the use of Pitocin for its induction and 
maintenance. To date this has been done in 26 patients. In 8 patients with 
prolonged intrauterine retention of a dead fetus in whom labor occurred spon- 
taneously, including one with pre-existing hypofibrinogenemia, the concentra- 
tion of fibrinogen was measured either before or very early in labor and again 
within 5 to 30 minutes after delivery. In 8 other cases, in 2 of which there 
was hypofibrinogenemia, labor was induced and maintained with Pitocin; in 
these cases the fibrinogen level was determined just before Pitocin was started 
and again within 5 to 30 minutes after delivery. In a control group of 10 
patients at or near term in whom the fetus was alive, labor was induced and 
maintained with Pitocin and any change in the concentration of fibrinogen was 
determined. 


As shown in Table III the maximal changes in the concentration of 
fibrinogen in these 26 patients ranged from an increase of 14 per cent to a 
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decrease of 14 per cent. The average change in each of the 3 groups was as 
follows: spontaneous labor, dead fetus +2.2 per cent; Pitocin-induced labor, dead 
fetus +1.1 per cent; Pitocin-induced labor, living fetus +1.7 per cent. 


TABLE IIT. CHANGES IN THE CONCENTRATION OF CIRCULATING FIBRINOGEN FOLLOWING EITHER 
SPONTANEOUSLY OCCURRING LABOR OR LABOR INDUCED AND MAINTAINED WITH PITOCIN 


| AVERAGE 
| CHANGE IN 
| CONCENTRATION MAXIMUM MAXIMUM 
| OF FIBRINOGEN INCREASE DECREASE 
METHOD OF LABOR | NO. CASES (%) (%) (%) 
. Spontaneous labor 7 +2.7 14 13 
Normal fibrinogen 
Dead fetus 
Spontaneous labor -6.0 
Hypofibrinogenemia 
Dead fetus 


. Pitoein-induced labor 
Normal fibrinogen 
Dead fetus 
Pitocin-induced labor 
Hypofibrinogenemia 
Dead fetus 


3. Pitocin-induced labor 
Normal fibrinogen 
Normal fetus 


Comment.—It is concluded on the basis of these observations that, except 
in relatively rare instances, labor, either spontaneously occurring or induced and 
maintained with Pitocin, has no deleterious effects on the concentration of circu- 
lating fibrinogen. 


VA Transfusion of Incompatible Blood 


Alterations in the blood coagulation mechanism of sufficient magnitude 
to produce severe hemorrhage may result from the transfusion of incompatible 
blood. As early as 1922 Astrowe’? reported a case of gross hemorrhage from 
the recent operative site and from the mouth concomitant with the second 
transfusion of type A blood into a child whose blood type was O. There have 
been several similar reports.’*?© It is interesting that not infrequently the 
patients receiving incompatible blood were being treated for some obstetric or 
gynecologic complication. 

The abnormalities in the hemostatic mechanism following the transfusion 
of incompatible blood, either in humans or in experimental animals, include 
thrombocytopenia, prolongation of the clotting time and the prothrombin time, 
hvpofibrinogenemia, increased fibrinolytic activity, and possibly a circulating 
anticoagulant.’® 17 Some of these abnormalities were detected in the following 
case. 

M. D., a 26-year-old woman whose last menstrual period was July 1, 1955, was seen in 
the emergency ward on Oct. 14, 1955, complaining of persistent and excessive vaginal bleeding 
of 3 weeks’ duration. The uterus was palpable just above the symphysis, the vagina was filled 
with clotted blood, and the cervical canal was dilated to about 3 em. Protruding through 
the cervix were placental fragments which were easily removed with a ring forceps. The 
blood pressure was 88/44 mm. Hg and the pulse rate was 76 per minute. The patient ap- 
peared quite pale; the hemoglobin concentration was 6.0 Gm. per 100 ml. Although she 
was perspiring she felt cold; the temperature was 98.4° F. The blood bank was requested 
to cross-match 1,500 ml. of blood. 


| 

2 6 +1.0 7 11 

2 +0.5 9 8 


HEMOSTATIC DEFECTS IN PREGNANCY 951 


Because of the marked anemia and the suggestion of shock, 500 ml. of presumably 
compatible type A blood was started intravenously. After receiving about 75 ml. of the 
blood the patient had a chill and complained of abdominal pain. Respirations became 
labored with considerable prolongation of the expiratory phase suggesting intense broncho- 
spasm. Flatus and feces were passed. The patient became irrational. The systolic blood 
pressure during this time ranged from 70 to 80 mm. Hg. 

The blood transfusion was promptly stopped, oxygen therapy was begun, and Benadryl 
and epinephrine were given intravenously. A recheck of the cross-match of the 2 remain- 
ing units of type A blood was requested and both bottles of blood were reported to be 
compatible. Unfortunately a new specimen of the patient’s blood was not obtained for the 
repeat cross-match for ultimately it was discovered that her blood type was O. 

During the next 24% hours she was given the remaining 2 units of type A blood. She 
remained disoriented but the respiratory distress was nowhere near as marked. Near the 
end of the second unit of blood she was observed to be bleeding from the nose, mouth, and 
again from the vagina. Venous blood drawn at this time failed to form any visible clot 
even after fresh bovine thrombin was added to it indicating the presence of severe hypo- 
fibrinogenemia. A one-stage prothrombin test showed no apparent prothrombin activity. 
The platelet count was 46,000 per cubic millimeter. Three grams of fibrinogen was given in- 
travenously. This therapy resulted in a prompt cessation of the external bleeding. Four 
hours later the plasma fibrinogen concentration was 147 mg. per 100 ml. and the prothrombin 
activity was normal. 

A careful search disclosed that there had been a clerical error and that this patient’s 
blood had not been used for cross-matching. The blood originally drawn from her was 
located; it contained a large firm clot which was well retracted, indicating that the marked 
hypofibrinogenemia and thrombocytopenia had developed subsequent to the start of the trans- 
fusion of the incompatible blood. 

Diuresis followed 16 days of anuria or marked oliguria and the patient recovered. 


Comment.—Hypofibrinogenemia in an obstetric patient who is being or has 
recently been transfused may be due to the administration of incompatible blood. 
In eases of placental abruption, amniotic fluid embolism, or prolonged intra- 
uterine retention of a dead fetus in which large volumes of blood are transfused, 
the administration of incompatible blood may cause or contribute significantly 
to abnormalities in the hemostatic mechanism. 


Inf Abortion 


Marked alterations of the blood coagulation mechanism, including hypo- 
fibrinogenemia, hypoprothrombinemia, thrombocytopenia, and increased fibrino- 
lytic activity, have been described in a few cases of infected abortion.® '* 
Summarized below is a fatal case of infected abortion with extensive derange- 
ment of the hemostatic mechanism. 


E. B., a 23-year-old woman whose last menstrual period was sometime in August, 1955, 
was first seen in the emergency room on Oct. 26, 1955. She volunteered that on October 24 
she had introduced a catheter presumably into the uterine cavity. Forty-eight hours later she 
noted chills, fever, and lower abdominal cramping pain which prompted her to come to the 
hospital. 

Her temperature was 99° F., pulse 120, respirations 40, and blood pressure 50/30 mm. 
Hg. There was marked erythema of the face and scleral icterus. Palpation of the lower 
abdomen elicited considerable tenderness; no masses were felt. There was a moderate 
amount of blood in the vagina, the cervical canal appeared undilated, and the uterus was 
twice normal size. 

Laboratory studies showed hemoglobin 8.0 Gm. per 100 ml., hematocrit 20.5 per cent 
and leukocyte count 10,000 per cubic millimeter. The plasma in the hematocrit tube was 
dark red for the plasma hemoglobin level was 1,100 mg. per 100 ml. Numerous normoblasts, 
microspherocytes, and erythrophagocytes were seen in a smear of peripheral blood stained 
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with Wright’s stain. A Gram stain of a blood smear revealed gram-negative rods. The 
platelet count was 10,000 per cubic millimeter, and the bleeding time was longer than 20 
minutes. When 1 ml. of her blood was added to a tube containing 2 drops of topical 
thrombin a small and unstable clot was formed. The plasma fibrinogen concentration at 
this time was shown subsequently to be 104 mg. per 100 ml. The apparent prothrombin 
activity was reduced to 23 per cent of normal. The clot lysis time was longer than 13 hours 
indicating that fibrinolytic activity of clinical significance was not present. Cultured from 
her blood were Clostridiwm perfringens, Streptococcus fecalis, and Bacteroides species. 

Scleral icterus rapidly increased in intensity. Bleeding occurred from all needle 
puncture sites, ecchymoses were evident in the abdominal wall, and a large hematoma 
developed beneath the oxygen mask. The small amount of urine obtained from the bladder 
contained considerable hemoglobin. 

Treatment consisted of intravenous aqueous fluids with norepinephrine, and large 
doses of Achromycin, streptomycin, and penicillin, whole blood, and intermittent positive- 
pressure oxygen. The patient died 16 hours after admission. 

Additional findings at the time of postmortem examination were acute endometritis 
and myometritis with extensive necrosis of the uterus, hemoglobinuric nephrosis, and pul- 
monary edema. 


This case is not presented to illustrate the optimal method of management 
of an abortion with Clostridium perfringens septicemia but to point out that 
extensive alterations of the hemostatic mechanism and other marked hematologic 
alterations may occur in some eases of infected abortion. The presence of hemo- 
globinemia, hemoglobinuria, microspherocytosis, and erythrophagocytosis indi- 
cated an intense hemolytic process which, along with history of a recent attempt 
to induce abortion, made the diagnosis of a massive infection due to Clostridium 
perfringens most probable. 

Comment.—The mechanism by which the blood clotting defects in infected 
abortion may be produced is not known. Significantly increased fibrinolytic 
activity was not demonstrated. Possibly the hemostatic defects resulted from 
the intense hemolytie process through a pathway similar to that in the case of the 
transfusion of incompatible blood or possibly they resulted primarily from ex- 
tensive impairment of liver function as postulated in the ease studied by Conley, 
Ratnoff and Hartmann.*® 


Summary and Conclusions 


Hypofibrinogenemia frequently develops in pregnant women associated 
with death of the fetus at 16 or more weeks’ gestation, followed by intrauterine 
retention of the dead fetus for 5 or more weeks. Clinically significant hypo- 
fibrinogenemia was detected in 6 of 22 such women who were studied initially 
only because of intrauterine death and not because of any abnormal bleeding. 

The demonstration of a normal clotting time for whole blood or a normal 
plasma prothrombin activity does not rule out the possibility of clinically 
significant hypofibrinogenemia. 


Labor, either spontaneously occurring or induced and maintained with 
Pitocin, except perhaps in relatively rare instances, does not cause a significant 
change in the level of circulating fibrinogen, even when there is pre-existing 
hypofibrinogenemia. 


In patients with hypofibrinogenemia due to prolonged intrauterine reten- 
tion of a dead fetus the concentration of circulating fibrinogen increases at a 
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fairly rapid rate following delivery of the products of conception. In 3 in- 
stances the amount of circulating fibrinogen almost doubled within 24 hours 
and returned to the normal nonpregnant level within 214 to 5 days after 
delivery. 

Serious hypofibrinogenemia and thrombocytopenia may result from the 
transfusion of incompatible blood. These changes resulting from the trans- 
fusion of incompatible blood into the bleeding obstetric patient may lead to 
the erroneous diagnosis of hypofibrinogenemia or thrombocytopenia due to 
amniotie fluid embolism, prolonged intrauterine retention of a dead fetus, or 
especially placental abruption. 

A ease of infected abortion with serious disorders of the hemostatic mecha- 
nism and massive hemolysis due to Clostridium perfringens septicemia is pre- 
sented. 
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DELIVERY* 
Roy E. Moon, M.D., anp D. D. Wat, M.D., San ANGELO, TEXAS 
(From the Clinic-Hospital of San Angelo) 


HE high foreeps operation has been relegated to the obsolete obstetrical 

procedures within the past twenty-five years. Everyone in this audience 
has probably at least at one delivery wished the midforeeps had gone with 
it. The problem of delivering every patient with a minimum of trauma to 
mother and child is one to which every obstetrician has applied himself. 
Operative obstetrics has benefited in all branches as a result of this effort. 

Dieckmann! states, ‘‘Forceps delivery requires teaching and practice, a 
very definite knowledge of fetal and pelvic anatomy, of physics and of 
engineering. The man must also be adept with his fingers.’’ In general, a 
higher incidence of low forceps has reduced the fetal and maternal trauma in 
midforceps because the operator becomes more adept. Version and extraction is 
in disrepute because it is done so infrequently that we are all inexperienced, and 
bad results are inevitable. Dieckmann also says, “I do not subscribe to trial 
forceps or to gentle trial forceps. I do not know what either procedure is. I 
believe that the_properly trained wan can determine on vaginal examination, 
which i is done if necessary under anesthesia, whether or not he can safely delive er 
the baby with forceps. If he is in doubt, he should have consultation with some- 
one who can determine this fact.’’ While we admit the truth of these statements, 
it ean do no harm to point out that we are less certain of our ability to decide 
whether to perform a cesarean section or a vaginal delivery—and, once decided, 
to justify that decision. We can measure the bony pelvis with a fair degree of 
accuracy, but as yet no one claims to be able to measure the fetal head accurately 
in all eases. About twenty years ago the concept of “trial labor” was started 
and seemed on the surface to render unnecessary any detailed information about 
the size of the fetus or the size and shape of the pelvis. Actually, the opposite 
has been shown to be true. 

Douglas and Kaltreider? have advocated “trial forceps” in midpelvie arrest 
since bony disproportion represents only one cause. Midpelvie arrest may occur 
from cephalopelvie disproportion, from malposition of the fetal head, or from 
uterine inertia. Not infrequently in the latter two vaginal delivery is easy 
and safe. After a prolonged labor all of us have been faced with delivery we 
thought would be difficult or even impossible, only to have it terminate without 
the slightest difficulty. It is not uncommon for a patient who has had a cesarean 
section for cephalopelvie disproportion subsequently to delivery spontaneously 
a larger baby. Trial forceps may show that we are unable to determine on 
vaginal examination whether we can safely deliver a baby with forceps, but trial 
forceps are routine at the Clinie-Hospital of San Angelo. 


*Presented at the Annual Meeting of the Texas Association of Obstetricians and Gyne- 
cologists, Dallas, Texas, Feb. 18, 1956. 
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Greene and Smith’ state that an occiput transverse or posterior presenta- 
tion should always be corrected before any traction is exerted to deliver the 
baby. As a routine, this is certainly true except when the head is excessively 
molded. This excessive molding may be, as he says, due to a prolonged second 
stage. We do not as a rule rotate the head if it descends without difficulty 
with traction. If it does not descend, it is pushed up and rotated, with 
the use of Bill’s maneuver. The term “undue force” recurs in each article con- 
cerning forceps delivery, but it defies definition. A definition referred to by 
Strother? states that “it is the amount of force which can be applied to the for- 
ceps with the rollers of the table unlocked without moving the table.” In our 
patients with midpelvie arrest, a normally flexed head in an occiput anterior 
position gives more of a problem than a head in malposition at the same level. 
This was true of Taylor’s* cases also. In 68 per cent of our eases of midforceps, 
the occiput was rotated from posterior or transverse before delivery, and in 6 
per cent of the cases the occiput was delivered in the posterior position without 
rotation. 


Interest in the baby has increased in recent years. There are at least three 
recent articles* *° econeerning birth injury with follow-up for as long as 32 
years. These are practically in agreement that the midforceps delivery results 
in a slightly higher stillbirth rate, but those who survive are no worse off than 
babies born spontaneously. Corston® followed 480 cases, some for as long as 32 
years, delivered by high or midforceps, and found not a ease of epilepsy and no 
inerease in retarded mental or physical development when compared with the 
general population. In cerebral palsy there has been no correlation with the 
midforeeps operation.® From these studies the long-term damage occurs in babies 
born of labors of less than 2 hours’ total duration! Prolonged labor (over 24 
hours) did not necessarily show any correlation with injury to the baby. Pro- 
longed labor is certainly a big factor listed as the indication for a midforeeps 
delivery. The injury done to a baby is difficult to determine and, once de- 
termined, who ean ascribe the factors responsible? No one, as yet, has been able 
to determine the limits of safety of the ‘‘squeeze effect’’ in mild disproportion 
with or without a forceps delivery. Apnea in the newborn defies an unequivocal 
solution. Anoxia in the newborn can cause damage, but who can assess the 
damage or the cause in a baby who survives? Anesthesia, analgesia, trauma, and 
placental circulation are always set against developmental and hereditary in- 
fluences as the cause of retarded development. At the present time there is no 
clear-cut case against midforceps delivery, but considerably more data are 
necessary. 


Taylor has offered some reasonable data against the midforeeps operation. 
Out of 10,055 deliveries, there were only 31 midforceps operations. Of these, 
8 infants were stillborn (26 per cent) and 7 more suffered a demonstrable birth 
injury (total 48 per cent). In addition, 16 of the mothers had evidence of in- 
jury (lacerations, shock, hemorrhage, ete.) sufficient to require treatment. Only 
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8 of the patients had any degree of contracted pelvis and in none of these was 
the pelvic contraction sufficient to warrant abdominal delivery without a trial of 
labor. As given, this represents a strong argument against the midforceps 
operation. We would give up the operation in our practice if our figures even 
approached those. 

There are those who say, and I agree fully, that traumatic vaginal delivery 
should be replaced by cesarean section. Some® even state the solution by say- 
ing that a cesarean section rate of 6 per cent should eliminate these undesirable 
vaginal deliveries. But the fact remains that an increase of even 10 per cent 
or more has not eliminated them in any institution which has published its 
statistics to date. It is true that many institutions such as the Chicago Lying-in 
Hospital have reduced the incidence of midforeeps delivery from 3.9 per cent in 
1931 to 1.5 per cent in 1954, and increased the cesarean section rate correspond- 
ingly, but they have not eliminated the occasional difficult midforceps delivery. 


At the Clinie-Hospital of San Angelo there are two obstetricians who have 
delivered all the patients studied. In general the patients are all handled in the 
same way. We have performed 3,308 deliveries between January, 1951, and 
December, 1955. There were 131 midforceps operations (3.9 per cent), 873 low 
foreeps operations (26.4 per cent), 116 breech deliveries (3.5 per cent); 106 
cesarean sections (3.2 per cent), and 2,082 spontaneous deliveries (63 per cent). 
There were 30 stillborn babies (0.9 per cent), only 2 of whom were delivered by 
midforeeps. In both eases no fetal heartbeat could be heard when delivery was 
started. There were 40 neonatal deaths (1.3 per cent) and only one of these 
infants was delivered by midforceps. In this case there was no question—the 
baby was damaged by the delivery. The others were either spontaneous or low 
foreeps. Two were delivered by cesarean section. With one exception (listed 
above) we have no regret for having done 131 midforceps operations. 


or Midforceps Delivery 


The indication for every particular midforceps operation is not specific. 
In many, several factors operate simultaneously. Uterine inertia is certainly a 
factor contributing to a higher midforeeps rate, but we have never given this as 
the direct indication. We do not consider labor to be an endurance test between 
mother, baby, and the doctor. We feel that active intervention is sometimes 
more conservative than a “wait-and-see” attitude. Dieckmann is correct in say- 
ing that it is all right to watch a patient if you are watching for something and 
are prepared to recognize when this is accomplished. Failure to progress after 
the cervix is fully dilated should be explained. 


By far the most common indication was occiput posterior position (84 per 
eent), with oceiput transverse) T (2 pér cent) an occasional occurrence. 
Cephalopelvic disproportion with the o¢ciput in the anterior position represented 
most of the remaining cases. Fetal distress was an occasional indication. This 
was associated with dehydration m the mother in a prolonged labor, as a rule 
(with some distress in the doctor). Partial separation of the placenta with 
bleeding occurred in 3 cases. Sedation as a cause of midpelvie arrest is not con- 
sidered an important factor when taken alone in any case. By most standards 
we use heavy sedation in all of our patients. Our opinion is that lack of 
analgesia reduces voluntary effort more than oversedation. Midforeeps delivery 
of the second twin (8 cases) has caused no trouble in the group studied. 
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Management 


At the Clinic-Hospital, we ordinarily try to deliver vaginally any patient 
in whom the cervix is completely dilated with the head engaged, even if we think 
it to be impossible. No figures are available on which cases we thought would be 
impossible because our records do not show all of our thoughts, but it is not an 
uncommon occurrence. We have almost adopted “trial forceps” as a routine. 
This applies to the midforeeps and low forceps; no high forceps application or 
deliveries have been attempted. Our records show no attempts to rotate a mal- 
position of the head if the head is not fully engaged. We do sometimes allow an 
hour or two more of labor in the second stage in such a patient, but as a rule 
elect abdominal delivery after two hours in second stage. 

In this group of trial forceps, we have had 11 cases of failed forceps in which 
cesarean section was done for delivery. None of these resulted in stillbirth 
or neonatal injury or death (one infant had a one-side facial paralysis that 
cleared in one week). Of the 11 cases, 3 were occiput anterior, 4 were occiput 
posterior which were corrected by forceps rotation but still could not be 
delivered, 3 were molded and we considered the force necessary to rotate to be 
excessive; and in one a brow presentation was converted to occiput posterior, 
but could not be rotated with ease. No serious attempt to deliver this was made. 
These were all large babies except one (7 exceeded 814 pounds). The largest 
weighed 11 pounds, 14 ounces, and the one normal-sized baby weighed 7 
pounds, 8 ounces. X-ray pelvimetry had been done on all except 2 patients. 
X-ray evidence of disproportion (of a mild degree) was present in only 4 of 
these patients. 

In adopting a test or trial of labor and in attempting trial forceps, we try 
to approach any questionable delivery without forming a final opinion. We 
have less trouble with cases we have considered questionable than with an ocea- 
sional ease that comes as a complete surprise. The 2 cases above in which x-ray 
pelvimetry was not done were complete surprises and in one of these the effort 
at foreeps delivery resulted in the baby with a temporary facial paralysis. We 
would like to think that (1) every vaginal delivery is approached with a firm 
resolve not to injure mother or child; (2) no vaginal delivery is done simply 
to avoid a cesarean section; (3) once a delivery is started, it is only started and 
the end is not necessarily committed. 


Comment 


Our uncorrected stillbirth rate_was 0.9 per cent and the uncorrected 
neonatal mortality rate was 1.3 per cent. These include any fetus exceeding 
20 weeks’ gestation and does not exclude congenital deformities incompatible 
with life. 

We are in no way comparing our figures with those of Taylor—there are too 
many intangible factors. Even so simple a thing as establishing the station of 
the head is not so simple; a molded head with a caput has confused us even 
with vaginal examination. Ordinarily if the apparent position of the skull 
bones of the baby is at the ischial spines or below, we consider it in the midpelvis. 
The size of the baby, the degree of molding of the baby’s head, and the force of 
the uterine contractions we can only estimate. 

We have practically adopted “test of labor” and “trial forceps” in eases of 
vertex presentation with mild pelvie contraction or mild cephalopelvie dis- 
proportion. These would be more intelligent if we had an accurate method for 
measuring the fetal head. 
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The study of postpartum tissue injuries in the mother is apropos in a study 

of midforceps deliveries. However, we have been unable to correlate these in- 

juries with the midforceps operations we have done. It is obvious that injuries 

to the vagina are more common in midforceps deliveries than in low forceps 
deliveries but if properly repaired the final results may be identical. 

There were no maternal deaths in this group of 3,308 deliveries. Morbidity 

studies show no significant increase in morbidity in the women delivered by mid- 
foreeps when compared with those who have spontaneous deliveries. 


Conclusion 


We have studied 3,308 deliveries done in private practice of which 131 
(3.9 per cent) were midforceps operations. The results obtained leave something 
to be desired, but compare favorably with all types of deliveries. We doubt, 
that midforeeps should be discarded in favor of cesarean section in all cases 
(our rates are 3.9 and 3.2, respectively, at present). We desire very much to 
eliminate traumatic midforceps deliveries and plan to do so, but up to the 
present we have occasionally failed. We also desire to avoid unnecessary ab- 
dominal deliveries, but, by the same token, we oceasionally fail. 
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MANAGEMENT OF THE Rh-SENSITIZED PATIENT* va 
JAMES W. 


HERE has been a great deal written on the subject of Rh sensitivity, 

particularly in the last 15 years. Many theories have been brought forth 
and these same theories have been proved and disproved by a great many 
men. Many treatments likewise have been devised and again proved and 
disproved. The treatments have been improved upon and again approved 
of and disapproved of by a great many others. During the time this mass 
of material has been accumulated, to my knowledge there has not been a 
single word spoken on the care of the women themselves. 


The care of the infants is now well advanced with repeated replacement 
transfusion, and so forth. I feel it is safe to say also that very little can 
he done for the infant prenatally. Until some method is found to desensitize 
the mother BoE the antibod: or protect the infant, the situation will 
remain in statu quo. A great many things have been proved to be of no 
value which in itself is progress of a sort. 

This paper will certainly not be profound, new, or different from what 


you do every day in your practice of obstetrics. I wish to discuss the handling 
of this very apprehensive group of pregnant women. 


TABLER, M.D., Corpus CHRISTI, TEXAS 


In order to see just how frequently we run into the Rh-negative pregnant 
woman I counted how many I have currently, which was 38. The vast number 
present no real problem but all do require a lengthy explanation for reassurance. 
In my experience, all these women fall into the group of apprehensive patients. 
In fact, it almost seems that apprehension and Rh negativity go together. The 
reason for this apprehension is easily understood. The lay magazines have 
chosen to give a medical education to all and Rh has been a favorite subject 
along with eancer and miscarriage. These magazines have proved a gold 
mine of misinformation. 


Frequently the patient is blessed by having a registered nurse for a 
neighbor, which makes an ideal source of misinformation. Even a more vicious 
setup is met when her mother or mother-in-law is a practical nurse. The worst 
of all is when her second cousin, or some similar relative, is a medical doctor 
in some distant locality. 

These women furnish a real test of our skill and patience, and take a 
great deal of extra time and conversation. This is necessary to keep them 
happy and reasonably well adjusted. All of the common problems and dis- 
comforts are made worse by the Rh apprehension. 


*Presented at the Annual mere of the Texas Association of Obstetricians and Gyne- 
cologists, Dallas, Texas, Feb. 18, 
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Technique 


The problem of Rh is discussed as little as possible with these women 
until the whole case is studied. No statements are made until the Rh factor 
is checked, antibodies taken, and the husband’s genotype determined. This 
is very important so that no statement will have to be changed or retracted. 

These women are usually filled with misinformation and confusion by what 
somebody else has said. Those who have lost children wish you to place the 
blame on something or somebody. They also wish to blame miscarriages, 
prolonged, difficult labors and other obstetrical complications on Rh. Oceasion- 
ally previous children that have done poorly in one way or another, which has 
been blamed on the Rh factor, are found to be negative when checked. ' These 
women occasionally give Rh negativity as a reason they should not and cannot 
be pregnant. And a few request therapeutic abortions. 

When the Rh has been checked, antibody tests run, and the husband’s 
genotype determined, the general discussion of Rh is given. The discussions 
are all in terms compatible with the patient’s education. She is made to 
understand the following points and forget all the misinformation : 


1. Rh is an element of blood which some people have and others have not. 
Since she is negative she does not have it. Eighty-seven per cent of the 
population are positive and 13 per cent are negative. 

2. In 13 per cent of all couples, the wife will be negative. 

3. Ten per cent of all children born will be Rh positive if the mother is 
Rh negative. 

4. The incidence of erythroblastosis is only one in 200 to 300 births. 

5. There is only one erythroblastotic infant in 25 cases with the basic setup 
for trouble. 


All of the patient’s questions are answered in detail till I am sure she 
actually understands. She frequently asks the same questions time and time 
again, each time quoting what somebody has told her. Soon she graduates 
into hypothetical questions which I avoid answering. The discussion of these 
hypothetical cases only confuses patients. This I have learned the hard way. 
Usually at this stage the whole problem has to be gone over in a like manner 
with the husband. I have never understood why a pregnant woman cannot 
tell her husband what the doctor said and have him believe it. He can trust 
her with his money, children, bank account, and car, but cannot trust her to 
tell the truth about her condition. 

Repeat antibody titers are taken late in pregnancy and are often used more 
frequently to reassure the patient that no antibodies are forming. 


Rh Situation 


These women all feel theirs is a special case and anything suggesting a 
routine is quickly resented. Actually many enjoy being different from the 
other patients, particularly those who have had no trouble. Their Rh problems 
do fall into groups and can be discussed as such: 


1. Negative Wife and Negative Husband.—Time is taken to explain to 
them why they will never have any trouble. Frequently these couples may 
have questions that they have worried over. Occasionally an Rh-positive 
woman with a negative husband is worried. These patients are always grateful 
when the situation is explained. 
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2. Negative Wife and Positive Husband.—No transfusion, no pregnancies 
—no antibodies. As a basis for understanding simple genetics and immunology 
this is explained. If the husband is heterozygous she is told her children can 
be either Rh negative or positive. If homozygous she is told probably all of 
the children will be Rh positive. I use the word probably because it can be 
difficult to explain a negative child afterward. 

She is told that a person ean be sensitized or immunized only against 
substances the body does not contain, i.e., typhoid, mumps, ete. Since she is 
Rh negative and therefore does not have Rh substance she can be sensitized. 
This can happen only when Rh-positive blood gets into her body. Rh-positive 
blood can get into her body either during a transfusion or while she is carrying 
a positive baby. It is further explained that usually there is no mixing of the 
baby’s blood and hers. An accident must occur before there is any mixing 
and this rarely occurs. The chances are that she can have many children with 
no trouble. The current pregnancy with no antibodies can be guaranteed to 
have no Rh problem. 

3. Previous Pregnancies—No Antibodies—The children are Rh_typed. 
The same talk is given but usually takes more Time: i p often has 
more information and confusion. Their misinformation is more firmly fixed 
in their minds. All have the idea that the second or some number child is 
the one they will have the trouble with. In this group you find many who 
blame other obstetrical problems on Rh, such as stillbirth, miscarriage, ete. 

4. Rh Antibodies—Children, but No Complications.—Many more discussions 
are required than with the preceding group. More reassurance is needed. The 
possibility of the baby’s being negative is used if possible. The encouraging 
results with present treatment of the affected infants is emphasized. The 
fact that the case of the first affected infant is usually very mild is stressed. 
If brain damage is brought up by the patient the good results with repeated 
replacement transfusion are explained. The fact that 80 to 90 per cent of 
all affected babies are salvaged is used when needed. 


The last two groups are by far the most difficult to handle and take a 
maximum of time. I feel they deserve it, as often all you can do is give them 
comfort. 


5. Rh Antibodies—Children With Complications.—The over-all problem is 
gone over with them as with the other groups. Misinformation both good and 
bad is explained away. 

I attempt to leave some hope and impress them with the good results ob- 
tained in caring for the affected babies at the present time. When brain damage 
is mentioned, the results of repeated replacement in lowering the incidence of 
kernicterus are discussed. Even though I try to keep these women encouraged 
I try not to let them become overoptimistie and build up too much hope. 

_ 6. Rh Antibodies With Multiple Stillborn Infants.——Actually we have very 

little to offer these women. Of course those with heterozygous husbands can 
be told of the possibility of negative children in which case there would be 
no trouble. But so often the husbands of these women are homozygous and 
there is no hope. I feel that they should be given something to hope for even 
if it is a miracle. 

Women in this group frequently have the problem of fetal death in utero 
and of going some time before delivery is possible. 

I would like to give the high points of my longest and saddest case. 


This patient is a 30-year-old gravida v with no living children, and is temporarily not 
pregnant. She was sensitized by transfusion prior to any pregnancies. The first child lived 
12 hours. Diagnosis was not made and treatment instituted until the infant was beyond 
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salvage. She has since had four pregnancies and all the fetuses have died at 6 to 6% 
months’ gestation. All have been carried for 6 to 8 weeks before delivery was accomplished. 
I have cared for her during the last four pregnancies, in two of which she received ACTH 
prenatally, to no avail. 

This woman’s case is hopeless, of course, and, as you can imagine, it takes a great 
deal of moral support to carry her through a pregnancy. 

Her case does emphasize the point that immediate and vigorous treatment 
must be given an affected infant as it may be the mother’s only chance to have 
a child. 


Conclusion 


The over-all problems of caring for the pregnant Rh-negative woman have 
been discussed. It is true that these women frequently take a great deal more 
time than the average patient. Also, they try your patience on many occasions. 
I feel that since there is such widespread misinformation they are entitled to 
have their problem explained satisfactorily. With proper handling they fre- 
quently become your most grateful and loyal patients. 


Discussion 


DR. W. G. LANGSTON, Dallas, Texas.—I have not had much difficulty with the people 
in groups 1, 2, 3, and 4, usually pointing out the low statistical possibilities, and vaguely 
suggesting that if the patient really wants to worry, there are other bad things that are 
more likely to happen than Rh complications. It is also well to point out that this is the 
age of sensational literature and that the people who write on this subject for the non- 
medical literature are trying to make a living and not to impart information. 

At Wadley Blood Center here, we have been doing stool urobilinogen studies on patients 
who show antibodies. An increasing concentration of stool urobilinogen should indicate 
blood destruction and will tell us in which cases antibodies are significant. This study 
promises to be of some help in this problem. 


THE EFFECT OF PREGNANCY UPON PULMONARY FUNCTION 
IN NORMAL WOMEN 


ALAN Rustin, M.D., Nancy Russo, aNp Doris GOUCHER, PHILADELPHIA, PA. 


(From the Department of Obstetrics and Gynecology, School of Medicine, and Hospital 
of the University of Pennsylvania) 


N THE pregnant woman at term, respiratory distress is rarely sufficient to 
| interfere with ordinary physical activity, although she has such seeming 
handicaps to breathing as an elevated diaphragm with restricted excursion, a 
greatly enlarged abdomen, and heavy breasts. On the other hand, the patient 
whose abdomen is distended from other causes often suffers much respiratory 
difficulty. In an attempt to find an explanation for the gravid woman’s lack 
of respiratory distress, pulmonary function studies were carried out on healthy 
women during late pregnancy and again 7 to 14 weeks post partum. 


Data on many aspects of pulmonary function during pregnancy have been 
presented recently by Gaensler and his co-workers.t Their report, as well as 
the present investigation, introduces concepts and terms which are relatively 
new in obstetric literature. It, therefore, appears timely first to present cer- 
tain definitions currently employed in respiratory physiology, as well as to 
summarize the available information on pulmonary physiology during preg- 
nancy. 


Definitions 


Since the terminology employed in the field of pulmonary function has 
only recently been standardized,” the reader may find the following definitions 
useful : 


Vital capacity: The maximal volume of gas that can be expelled from 
the lungs by foreeful effort following a maximal inspiration. 

Inspiratory Capacity: The maximal volume of gas that can be inspired 
from the resting expiratory level. 

Expiratory reserve volume: The maximal volume of gas that can be ex- 
pired from the resting expiratory level. 

Functional residual capacity: The volume of gas remaining in the lungs 
in the resting expiratory position. 

Residual volume: The volume of gas remaining in the lungs at the end of 
a maximal expiration. 

Total lung capacity: The maximal amount of gas that can be contained in 
the lung when it is fully expanded. 

Tidal volume: The volume of air that moves in or out of the nose and 
mouth with each inspiration or expiration. 

Minute volume: The volume of air which moves in or out of the nose and 
mouth per minute (tidal volume times frequency of breathing per minute). 

Maximal breathing capacity: The maximal volume of gas that can be 
breathed per minute by voluntary effort. 


963 


RUBIN, RUSSO, AND GOUCHER Am. J. Obst. & Gynec. 
November, 1956 


Review of the Literature 


During pregnancy the diaphragm is elevated progressively by the enlarg- 
ing uterus.* The resulting decrease in the height of the thoracic cavity appar- 
ently is compensated for by an increase in its anteroposterior and transverse 
diameters.* ** The lower ribs flare, as indicated by widening of the subcostal 
angle.* There is a decrease in expiratory reserve volume, which is compen- 
sated for by a corresponding increase of the inspiratory capacity.1 Conse- 
quently, the vital capacity, although subject to wide individual variation, usu- 
ally remains essentially unchanged. **® There is a decrease in the residual 

_volume.* This, coupled with the reduced expiratory reserve volume, results in 
about an 18 per cent diminution in the functional residual capacity. The total 
lung capacity is diminished very slightly." The maximal breathing capacity 
of normal pregnant women, in the only study made to date, was not signifi- 
cantly changed.1 The same investigators found that the timed vital capacity, 
that is, the per cent of the total vital capacity exhaled in the first, second, and 
third seconds, also remained well within normal limits at term. 

Intrapulmonary gas mixing appears normal, although precise studies 
remain to be done. The diffusion of oxygen across the pulmonary membrane 
during pregnancy has never been estimated. Changes in the blood volume 
and circulatory dynamics, which are known to occur during pregnancy,’® 
however, might change the diffusing capacity of the lungs. 

The minute volume of respiration increases (maximum 57 per cent) pro- 
gressively as term is approached, principally through an increase in the tidal 
volume, although the respiratory rate also increases slightly.? % 1% 14 15, 17-19 
Presumably as a result of the augmented minute volume, the volume of ear- 
bon dioxide expired per minute increases.1® This produces a lower content 
of carbon dioxide in the alveolar air and blood. As a result, the plasma car- 
bon dioxide is diminished.2® There is a compensatory loss of bicarbonate 
through the urine, so that the plasma pH remains normal.’ Oxygen utiliza- 
tion, as indicated by the basal metabolic rate, remains unchanged until the 
second month of pregnancy, but rises progressively thereafter, attaining a 
peak at term.?’-*> The maximal increase is small, however, ranging between 
plus 5 and plus 25 per cent. The basal metabolic rate rises faster than would 
be anticipated merely from consideration of the patient’s increased body 
weight or surface area. It is probable that this elevation can be accounted 
for by the metabolism of the fetus and placenta.”* 

These studies confirm the clinical observation that the pregnant woman 
at term breathes relatively easily, but they do not explain it. 


Materials and Methods 


Eight healthy pregnant women served as subjects (Table I). Each was 
studied 4 to 14 days before delivery at term, and again 7 to 14 weeks post 
partum. Vital capacity, inspiratory capacity, and expiratory reserve volume 
were determined separately, with the use of a Benedict-Roth recording spi- 
rometer. The measurements were made with the patients semirecumbent. 
The maximal value obtained from three trials was used. 

Maximal breathing capacity was determined with the subject standing. 
She breathed as deeply and rapidly as possible for 15 seconds through a mouth- 
piece attached to a low resistance valve connected by large diameter tubing 
to a counterbalanced, compensating, recording Tissot spirometer. The maxi- 
mum of three consecutive trials, converted to liters per minute, was recorded 
as the individual’s maximal breathing capacity. Inspiratory and expiratory 
air velocities were computed from spirograms made with a Benedict-Roth 
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apparatus modified by the addition of a high-speed kymograph.** Maximal 
inspiratory and expiratory volume flow rates, mean inspiratory and expira- 
tory flow rates (measured over 90 per cent of the total volume) and the per 
cent of vital capacity expired in one, two, and three seconds were determined. 


The maximum of two trials was recorded. 

‘‘Alveolar’’ pressure, by the airway interruption technique,”’ and volume 
flow of air were recorded simultaneously during various phases of respiration 
and then plotted against each other (Fig. 1). 


used as an index of total lung resistance.”® 


TABLE I. Static LUNG VOLUMES IN NORMAL WOMEN DuRING LATE PREGNANCY AND 
WHEN Not PREGNANT 


The slope of this curve was 


EXPIRATORY 
DAYS VITAL CAPACITY INSPIRATORY RESERVE 
FROM PER CENT OF CAPACITY VOLUME 
BODY DELIVERY C.0. NORMALT (C.C.) 
SUR- NOT NOT | NOT NOT NOT 
PA PAR-| FACE | PREG-| PREG-| PREG- | PREG- | PREG- | PREG- | PREG- | PREG- | PREG- | PREG- 
TIENT |AGE |ITy | (m2)* |NANT|NANT| NANT | NANT | NANT | NANT | NANT | NANT | NANT | NANT 
5 66 2,555 2,841 812 90.1 1,995 1,896 280 858 
W. B. 25 1 1.57 14 68 2,461 3,389 75.4 104.0 2,419 2,610 381 542 
S. B. 25 2 1.64 4 68 1,950 2,499 58.2 74.6 1,030 1,731 426 834 
AVL. 20 2 1.68 14 63 3,690 3,884 110.0 115.5 3,320 2,991 286 986 
C.S8. a1 6O) 1.72 8 67 2,690 2,681 86.8 85.2 2,285 2,300 360 474 
H. A. a0. Z LW 9 94 2,490 2,853 76.4 87.6 1,680 2,150 770 615 
B. E. 138 © 1.63 4 100 3,240 3,208 100.0 98.9 2,720 2,455 714 675 
23 60 10 49 3,003 3,079 88.4 90.6 2,109 2,094 826 1,190 
Mean 2,759.8} 3,054.0 84.6 93.3 2,194.8 2,278.4 505.4 771.8 


*m? = Surface area based on prepregnancy weight and height. 
+ = Predicted normal vital capacity in cubic centimeters: height in centimeters x20. 
t = Statistically significant difference, P > .02 < .05 (t test). 


Results 


Vital Capacity, Inspiratory Capacity, Expiratory Reserve Volume (Table 
I).—The mean vital capacivy of the 8 women during pregnancy was 2,759 ¢.c. 
This is significantly* lower (P > .02 < .05) than the mean vital capacity of 
3,054 ¢.c. obtained 7 to 14 weeks post partum. This reduced vital capacity 
during pregnancy was due to a decrease in the expiratory reserve volume. In- 
Spiratory capacity did not differ significantly from its postpartum value. 

Maximal Breathing Capacity (Table II)—Maximal breathing capacities 
measured during pregnancy, and when the patient was not pregnant, did not 
differ significantly from each other or from standard values for normal non- 
pregnant women. The capacities generally tended to be higher during preg- 
naney, however. 

Mean and Maximal Inspiratory and Expiratory Flow Rates (Table II).— 
There were no significant differences between the values obtained when the 
patients were pregnant and those secured when the subjects were not pregnant. 

Per Cent of Vital Capacity Expired in One, Two, and Three Seconds (Table 
IIT) —There were no significant differences between results obtained during 
pregnancy compared with those found when the patients were not pregnant. 

‘*Alveolar’’ Pressure and Air Flow.—The mean slope of the curve obtained 
by plotting ‘‘alveolar’’ pressure against volume flow of air was 65.2 degrees 
when the patients were pregnant, compared with 50.0 degrees when they were 
not pregnant (Fig. 1). This difference is statistically highly significant 
(P < .01).* That is, for a given ‘‘alveolar’’ pressure, there was a significantly 
higher flow of air during pregnancy. 


*t test. 
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Comment 


The mean vital capacity in late pregnancy was found to be significantly 
lower than when the patients were not pregnant. Several other observers 
have reported similar findings.* 1° ‘4 The majority of previous workers, how- 
ever, have noted either an increase or no change in vital capacity during preg- 
naney.* © * % 14-1315 Most investigators who found a decrease in vital capacity 
studied their patients close to term, as we have done. Those who reported 
increases in vital capacity at various times during pregnancy frequently 
observed a definite drop just before delivery. It may be significant that our 
subjects whose vital capacities were not decreased were primigravidas and 
had experienced lightening. 


Air Flow 


Fig. 1.—A typical graph of “alveolar” pressure plotted against air flow. (The one 
shown is from patient B. E.) Dots are results obtained 4 days before the patient was 
delivered at term. Circles are results obtained 100 days after delivery. Note that for a 
given “alveolar” pressure, the air flow was higher during pregnancy than when the patient 
was not pregnant. The air flows during pregnancy were significantly higher than when the 
patients were not pregnant (t test, P < .01). 


The airway interruption technique used in the present study to obtain 
pressure-flow relationships apparently gives an approximate measure of total 
pulmonary resistance.?* Our observations showed greater air flows for given 
pressures during pregnancy than in the nonpregnant state, that is, there was 
a lowered total pulmonary resistance in late pregnancy. The finding of no 
difference between the pregnant and nonpregnant state in the per cent of the 
vital capacity which could be expired in one, two, and three seconds, despite 
a lowered total vital capacity in pregnancy, also indicates the lack of an 


LAnin. 
| 60— 
eee 
| 1 
A0— 
| 3° 
pressure 12345 6cm.H.0 
Se 
--Ao | 
ee 


RUBIN, RUSSO, AND GOUCHER Am. J. Obst. & Gynec. 
November, 1956 


968 


obstructive pulmonary defect. Gaensler has recently reported similar obser- 
vations during pregnancy, that is, a lowered vital capacity with a normal 
timed vital capacity." He suggested applying the term ‘‘restrictive’’ pul- 
monary defect, indicating a restriction in vital capacity, or ‘‘stroke volume,”’ 
without any obstructive phenomenon or increase in resistance being present. 

What might be the explanation for the lowered total pulmonary resist- 
ance found in late pregnancy? There are a number of changes which take 
place during pregnancy which might alter pulmonary resistance. Most of 
these changes should tend to increase the total pulmonary resistance: viz., (1) 
upward displacement of the diaphragm with compression of the lung bases 
and perhaps increased angulation of the bronchi; (2) restriction of the dia- 
phragm in its downward excursion, due to the presence of the gravid uterus; 
(3) edema, hyperemia, and round-cell infiltration of the mucosa of the phar- 
ynx, larynx, and bronchi.?® These changes should tend to diminish the lumen 
of the respiratory tract and increase its resistance; (4) increase in blood vol- 
ume. If the lungs should contain more blood, an increase in resistance might 
be anticipated. 

None of these factors explains the observed decrease in pulmonary resist- 
ance during pregnancy. Such a decrease might be found, however, if there 
were relaxation of the smooth muscle of the tracheobronchial tree during 
pregnancy, thus permitting enlargement of the respiratory lumen and a freer 
flow of air. This would explain the observed increases in air flow for given 
pressures. It also could account for our finding of normal and even increased 
maximal breathing capacities during pregnancy. For, otherwise, the mechani- 
eal alterations of late pregnancy should result in reduced maximal breathing 
capacities. This increased ease of air flow would tend to offset any increased 
effort of breathing brought about by the physical handicaps of late pregnancy. 
A lessened resistance to air flow might also be a factor in the frequently 
diminished severity of asthma during pregnancy.’ Such a relaxation in the 
tracheobronchial tree may well be but one manifestation of a widespread 
alteration in smooth muscle which takes place during pregnancy. Atony of 
smooth muscle is recognized in the urinary tract of the gravid woman, and is 
thought to oceur in the biliary and gastrointestinal tracts.* °° Neither estro- 
gen, progesterone, nor gonadotrophic substances appear responsible for these 
previously recognized changes in smooth-muscle structures during pregnancy. 
The possibility of the corticosteroids or relaxin playing a role in these altera- 
tions should be considered. 


Summary 


The literature on pulmonary function during pregnancy is reviewed. 

Pulmonary function studies were performed on 8 healthy women between 
the thirty-eighth and fortieth weeks of pregnancy and 7 to 14 weeks post 
partum. 


1. The mean vital capacity was significantly lower (294 @.¢.) (P > .02 
< .05) during late pregnancy than when the patients were not pregnant. 

2. The reduction in vital capacity was due to a decrease in expiratory 
reserve. Inspiratory capacity did not change. 

3. Maximal air flow rates, timed vital capacity, and maximal breathing 
capacity did not change significantly during pregnancy. 

4. ‘‘Alveolar’’ pressure-air flow curves revealed a significantly higher 
air flow during pregnancy (P < .01), indicating a lowered pulmonary resist- 
ance to air flow in the pregnant state. 
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It is suggested that the higher air flow during pregnancy may be due to 
relaxation of the smooth muscle of the tracheobronchial tree. This would 
permit an increase in the lumen of the airways and hence less resistance to the 
flow of air. This greater ease of air flow would tend to offset any increased 
effort of breathing brought about by the physical handicaps of late pregnancy, 
and be particularly useful when increased exertion is required. It is suggested 
that during pregnancy there may be a general pattern of smooth-muscle relaxa- 
tion which affects the tracheobronchial musculature in addition to producin 

‘ is also suggested that relaxin or the adrenal cortical hormones may be a major) 
the well-known changes in the urinary, biliary, and gastrointestinal tracts. It 
factor in these alterations. 
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MITRAL COMMISSUROTOMY IN PREGNANCY* 
J. Epwarp M.D., RoBert CHARLES KNApp, M.D., BRooKLyNn, N. Y. 


(From the Departments of Obstetrics and Gynecology of the State University of New York, 
College of Medicine at New York and Kings County Hospital) 


EART disease has become one of the most important causes of maternal 

mortality since toxemia, hemorrhage, and infection have been treated 
more successfully. Mitral commissurotomy, by relieving pulmonary hyper- 
tension and thus decreasing the danger of congestive heart failure, may be 
of great value to certain pregnant cardiac patients. An increase in maternal 
and fetal salvage can be expected if the cases are selected properly. 

In recent years there has been much discussion in the literature concern- 
ing the value of cardiac surgery during the pregnant state. Some investi- 
gators believe that pregnancy may increase the risk of commissurotomy. 
Hamilton” is of the opinion that operation should be avoided during preg- 
nancy except in rare circumstances. Burwell® does not advocate mitral valve 
surgery during the pregnant state. He believes that, with few exceptions, 
the patients who are in congestive heart failure can be brought to term and 
delivered normally with careful medical control. Furthermore, he believes 
that mitral valve surgery frequently reactivates the rheumatic disease, which 
is extremely undesirable during pregnancy. He therefore advocates mitral 
valve surgery, where indicated, after the postpartum period. Glover’ believes 
that commissurotomy is not advisable during pregnancy except in patients 
in Classes 3 and 4. He believes that patients in Classes 1 and 2 ean be safely 
carried through pregnancy and delivered under strict medical regimen. Com- 
missurotomy in these cases may be considered at a later date. On the other 
hand, Abramson and Tenney? are of the opinion that under certain circum- 
stances it is advisable to recommend mitral valve surgery during pregnancy. 
If a woman with mitral stenosis has had progressive disability before her 
pregnancy to a degree sufficient for operation to have been advised, it is 
proper to recommend operation during the first four months of pregnancy. 
The risk of operation at this time is less than if valvulotomy were done later 
in pregnancy because of the worsening of the cardiac state. Mendelson"! 
believes that the 5 per cent mortality associated with valvulotomy is no higher 
than that associated with the operation in the nonpregnant state. Some be- 
lieve that the benefits from valvulotomy will not occur during pregnancy since 
the hemodynamic burden of pregnancy may develop before adequate benefits 
from the operation materialize. 

It is the opinion of most investigators that commissurotomy is best done 
in the first trimester when the cardiac load is less and when the patient can 
be so improved by surgery that she can safely go through the remainder of the 

*Presented at a meeting of the Brooklyn Gynecological Society, Oct. 19, 1955. 
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pregnancy. Therefore, as a rule it is contraindicated after the thirty-second 
week and should be carefully weighed from the sixteenth to the thirty-second 
week. 


Mendelson" reported upon 16 patients from the Lying-In Hospital who 
became pregnant subsequent to valvulotomy and all went through pregnancy 
without cardiac difficulty. One patient had multiple fibromyomas and aborted 
at the fourth month. There was no other recorded fetal mortality. He also 
reported upon 40 patients who underwent valvulotomy at varying times ante 
partum from the second to the thirty-sixth week of gestation. All but 2 sur- 
vived; one of these had irreversible pulmonary vascular changes. Abortion 
had to be performed in another patient following operation because of severe 
mitral insufficiency. The remaining 37 patients did well. 

Glover and his associates’ reported 5 commissurotomies performed during 
pregnancy. They reported that all these patients withstood the operation well 
and all 5 showed marked functional improvement. 


Report of Cases 


CasE 1.—M. K., No. 50836, a 26-year-old white housewife, para i, gravida i, first 
developed symptoms of rheumatic fever at the age of 10 years. She was hospitalized for 
2 years and spent another year in bed at home. Two years later she was hospitalized 
for 8 months because of another attack. Precordial pain, palpitation, and mild exertional 
dyspnea developed and she was admitted to the medical service of the Kings County Hos- 
pital on Feb. 20, 1954. The pertinent cardiac findings were a regular sinus rhythm, thrill 
at the apex, Grade II diastolic and Grade III systolic murmur at the apex. M, was loud 
and snapping and P, was greater than A,. There was cardiac enlargement and laboratory 
studies helped to establish a diagnosis of mitral stenosis and mild mitral insufficiency. 
A mitral commissurotomy was performed on March 11, 1954, and the patient made an 
uneventful recovery. 

The patient was first seen in the obstetrical clinic on Dee. 17, 1954, at which time 
she was 5 months pregnant. She was admitted to the hospital on Jan. 20, 1955, because 
of some dyspnea and placed on bed rest and digitalized. She was delivered of a 3,140 
gram living infant by breech extraction under cyclopropane anesthesia on April 11, 1955. 
She had an uneventful postpartum course and all follow-up examinations have shown nor- 
mal cardiac findings. 


Case 2.—J. B., No. 52913, a 24-year-old Negro woman, para i, gravida i, was first 
admitted to the Kings County Hospital in December, 1949, because of fever, epistaxis, 
and polyarthritis. She was discharged after 5 days and was readmitted Oct. 20, 1953, 
with a diagnosis of severe mitral stenosis and mild mitral insufficiency. After a thorough 
workup, a mitral commissurotomy was performed on Nov. 23, 1953. Seven days post 
operation, the patient developed signs and symptoms suggestive of acute peritonitis but 
laparotomy failed to disclose any abnormality. She was discharged in good condition 
and was seen in the prenatal clinic on March 3, 1955, when she was 2 months pregnant, 
and was admitted for cardiac evaluation. She was placed on Serpasil,* digitalis, and a 
low-salt diet, and discharged to the clinic. On Sept. 22, 1955, she was readmitted for 
cardiac survey and was delivered by low segment cesarean section, under spinal anes- 
thesia, of a living infant who weighed 2,480 grams. The indication for the section was 
amnionitis and primary uterine inertia. The postoperative course was uneventful. 


Case 3.—F. L., No. 71717, a 37-year-old white housewife, para ii, gravida ii, was first 
told she had valvular heart disease during a routine physical examination at the age of 
25 years, At the age of 30, she was delivered of a living infant following an uneventful 


*Serpasil (reserpine), Ciba Pharmaceutical Products, Inc. 
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pregnancy and delivery. She developed exertional dyspnea, cough, and orthopnea 17 days 
post partum. She was placed on digitalis and followed in the cardiac clinic. On Nov. 10, 
1954, she was seen in the prenatal clinic because she was 2 months pregnant. She was 
admitted to the hospital one month later because of hemoptysis and marked dyspnea. 
Following a complete workup, a mitral commissurotomy was performed on Jan. 12, 1955. 
The postoperative course was uneventful except for the development of a postcommis- 
surotomy syndrome which was successfully treated. She remained in the hospital and 
was delivered on June 26, 1955, of a living 3,030 gram female infant under saddle block 
anesthesia. The postpartum course was uneventful and she has been able to do her own 
housework and care for her family. 


CaSE 4.—C, N., No. 13282, a 22-year-old white woman, para i, abortus i, gravida ii, 
had her first attack of rheumatic fever at the age of 6. She was hospitalized for one 
year and then attended a special school for cardiac patients. The cardiac symptoms in- 
creased in severity and in 1952 at the age of 19 she was delivered of a living infant that 
weighed 2,240 grams following 7 months of bed rest and digitalis. Congestive heart 
failure developed 7 months post partum and on Nov, 18, 1952, a mitral commissurotomy 
was performed. Following this procedure there was marked improvement in her cardiac 
reserve. She was first seen in the prenatal clinic on March 24, 1955, when she was 28 
weeks pregnant. She was admitted to the hospital, placed on bed rest, Serpasil, and a 
low-salt diet, and was delivered on June 6, 1955, of a living infant weighing 2,800 grams 
under saddle block anesthesia. Her postpartum course was uneventful. There has been 
no resumption of cardiac symptoms and she does her own housework and cares for her 
two children. 


Comment 


Although mitral valvulotomy may be of great value in the management 
of the pregnant patient with heart disease, it is only an adjunct. The ac- 
cepted principles of treating these patients must still be employed and one 
must not be lulled into a false sense of security because of the benefits derived 
from the surgical procedure. 

Each patient for whom valvulotomy is to be considered must be surveyed 
as to cardiac status and the advisability of the operation. The major bene- 
ficial effect of mitral commissurotomy is the reduction of pulmonary vascular 
hypertension and if this is not achieved the operation is a failure. Therefore, 
there are definite indications and contraindications for mitral valvulotomy 
which have been outlined by Mendelson" and with which we would agree. 
The indications mainly are based on the establishment of the diagnosis of a 
tight mitral stenosis. The contraindications are active rheumatic fever, sub- 
acute bacterial endocarditis, mitral insufficiency, and major involvement of 
the other valves. 


If the cases are selected with these principles in mind, one ean anticipate 
a favorable outcome. Proper selection combined with improved surgical tech- 
niques should result in an operative mortality of 1 to 5 per cent. 


Summary 


Four cases of rheumatic heart disease with mitral stenosis associated with 
pregnancy treated by mitral commissurotomy have been reported. Three of 
these operations were done prior to pregnancy and the fourth at the fifteenth 
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week of gestation. The results have all been favorable. It should be empha- 
sized that this operation is only an adjunct in the treatment of the pregnant 
cardiac patient and does not replace the accepted principles of management 
of these patients. 
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SKIN REFLECTANCE DURING PREGNANCY 


StanLEY M. Garn, Pu.D., Samuet M.R.C.S., L.R.C.P., anp Mary R. 
CRAWFORD, A.B.,* YELLOW SPRINGS, OHIO 


(From the Fels Research Institute for the Study of Hwman Development) 


URING pregnancy there are regional increases in melanocyte activity, 

resulting in deposition of pigment along the linea alba, on the areolae, 
and elsewhere. This phenomenon is well known, but quantitative data on the 
extent of pigmentary change have not, to our knowledge, been reported. 

The subject holds further interest when it is recalled that these changes 
are an indication of pregnancy, and may possibly discriminate between preg- 
nant and nonpregnant women. 

The present paper, then, deals with skin reflectance in young pregnant 
women, and, for comparison, skin reflectance in an equal number of women who 
were not pregnant at the time of examination. 


Procedure 


Skin reflectance was measured, with the use of a Photovolt Model 610 re- 
flection colorimeter, as described by Lasker’? on 15 pregnant women and 15 
young women who were not pregnant. A blue filter was employed to restrict 
the measurements to the region A 380-460, with a transmission peak at A 420." 

Four areas were measured, two of them (breast and upper inner arm) 
being areas of unexposed skin, one (the forehead) being the most exposed area, 
while the last (the areola) is ordinarily not exposed to solar radiation by the 
female. 

The pregnant women were measured repeatedly from the third month of 
pregnancy until the time of delivery: the present data refer to the sixth or 
seventh month of pregnancy. The nonpregnant controls proved to have been 
properly selected, except for one woman (not included here) who was approxi- 
mately 10 days pregnant when originally measured. 

Two of the 15 pregnant women conceived again, and were remeasured two 
years after the original data were collected. 


Observations 


As shown in Table I, the pregnant women do not differ appreciably from 
the controls in the reflectance of the upper inner arm or breast or in the ex- 
posed skin of the forehead, but do differ markedly and significantly in areo- 
lar reflectance. The mean areolar reflectance is 14.8 per cent in the con- 
trols, and 8.4 per cent in the pregnant women. The areolae of the pregnant 
women are thus twice as dark as those of the controls. Repeat determinations on 
two of the women, in their subsequent pregnancies agreed within + 2 per cent 
of the original pregnancy values. 


*Present address: Laboratory of Physical Anthropology, Johns Hopkins University, 
Baltimore, Md. 
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Both in nulliparas and in the pregnant women areolar reflectance is re- 
lated to the least exposed skin reflectance (r = 0.5 — 0.7); darker women are 
darker all over. Compared to the unexposed skin, however, the decrease in 
areolar reflectance during pregnancy seems to be greater in lighter skinned 
women (r > 0.4) largely because a given increase in pigmentation represents a 
greater percentage change where pigmentation is small to begin with. 

Expressing “areolar darkness” as the difference between the areolar re- 
flectance and least exposed skin reflectance (to correct for differences in com- 
plexion) the pregnant and nonpregnant women differ considerably (Fig. 1). 
The range of this difference is from 20 to 32 per cent in the pregnant women, 
and from 7 to 25 per cent in the controls. Despite the considerable average 
difference, the overlap between the two groups precludes the use either of 
areolar reflectance or the difference (unexposed skin minus areola) as a preg- 
naney indicator on randomly chosen women. 


(lightest skin reflectance 
minus areolar reflectance) 


it 


AREOLAR DARKNESS 


15 NULLIPARAE 15 PREGNANT WOMEN 
Fig. 1.—Areolar darkness (difference between the least exposed skin reflectance and 


the areolar reflectance) in 15 nonpregnant women (left) and 15 pregnant women (right) 
arranged in order of increasing skin reflectance. 


At the same time a sudden decrease of 5 per cent or more in the areolar re- 
flectance of a previously measured woman, may be indicative of pregnancy. 


TABLE I. PERCENTAGE REFLECTANCE VALUES IN 15 PREGNANT WOMEN AND 15 NULLIPARAS 


PREGNANT WOMEN | NULLIPARAE | DIFFER- 

AREA MEASURED | MEAN | S8.E.~ | MEAN | S.E.* | ENCE SIGNIFICANCEt 
Inner upper arm 31.2 0.69 29.4 0.77 1.8 Not significant 
Breast 32.4 1.52 32.5 1.15 0.1 Not significant 
Forehead 22.5 0.80 23.7 1.07 1.2 Not significant 
Areola 8.4 0.55 14.8 0.75 6.4 Highly significant 

S.D. 
V N-l 
t test. 


Summary and Conclusions 
1. During pregnancy the reflectance of the areola (at ’ 420) decreases 
from an average of 15 per cent to an average reflectance of 8 per cent. Com- 
parable changes in other areas of unexposed or exposed skin were not noted. 
2. As with women who are not pregnant, the darker the unexposed skin, 
the darker the areolae tend to be during pregnancy. 
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pregnancy and delivery. She developed exertional dyspnea, cough, and orthopnea 17 days 
post partum. She was placed on digitalis and followed in the cardiac clinic. On Nov. 10, 
1954, she was seen in the prenatal clinic because she was 2 months pregnant. She was 
admitted to the hospital one month later because of hemoptysis and marked dyspnea. 
Following a complete workup, a mitral commissurotomy was performed on Jan. 12, 1955. 
The postoperative course was uneventful except for the development of a postcommis- 
surotomy syndrome which was successfully treated. She remained in the hospital and 
was delivered on June 26, 1955, of a living 3,030 gram female infant under saddle block 
anesthesia. The postpartum course was uneventful and she has been able to do her own 
housework and care for her family. 


CaSE 4.—C, N., No. 13282, a 22-year-old white woman, para i, abortus i, gravida ii, 
had her first attack of rheumatic fever at the age of 6. She was hospitalized for one 
year and then attended a special school for cardiac patients. The cardiac symptoms in- 
creased in severity and in 1952 at the age of 19 she was delivered of a living infant that 
weighed 2,240 grams following 7 months of bed rest and digitalis. Congestive heart 
failure developed 7 months post partum and on Nov, 18, 1952, a mitral commissurotomy 
was performed. Following this procedure there was marked improvement in her cardiac 
reserve. She was first seen in the prenatal clinic on March 24, 1955, when she was 28 
weeks pregnant. She was admitted to the hospital, placed on bed rest, Serpasil, and a 
low-salt diet, and was delivered on June 6, 1955, of a living infant weighing 2,800 grams 
under saddle block anesthesia. Her postpartum course was uneventful. There has been 
no resumption of cardiac symptoms and she does her own housework and cares for her 
two children. 


Comment 


Although mitral valvulotomy may be of great value in the management 
of the pregnant patient with heart disease, it is only an adjunct. The ac- 
cepted principles of treating these patients must still be employed and one 
must not be lulled into a false sense of security because of the benefits derived 
from the surgical procedure. 


Each patient for whom valvulotomy is to be considered must be surveyed 
as to cardiac status and the advisability of the operation. The major bene- 
ficial effect of mitral commissurotomy is the reduction of pulmonary vascular 
hypertension and if this is not achieved the operation is a failure. Therefore, 
there are definite indications and contraindications for mitral valvulotomy 
which have been outlined by Mendelson™ and with which we would agree. 
The indications mainly are based on the establishment of the diagnosis of a 
tight mitral stenosis. The contraindications are active rheumatic fever, sub- 
acute bacterial endocarditis, mitral insufficiency, and major involvement of 
the other valves. 


If the cases are selected with these principles in mind, one ean anticipate 
a favorable outcome. Proper selection combined with improved surgical tech- 
niques should result in an operative mortality of 1 to 5 per cent. 


Summary 


Four cases of rheumatic heart disease with mitral stenosis associated with 
pregnancy treated by mitral commissurotomy have been reported. Three of 
these operations were done prior to pregnancy and the fourth at the fifteenth 


| 


vole 4 MITRAL COMMISSUROTOMY IN PREGNANCY 973 
umber 


week of gestation. The results have all been favorable. It should be empha- 
sized that this operation is only an adjunct in the treatment of the pregnant 
cardiac patient and does not replace the accepted principles of management 
of these patients. 
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SKIN REFLECTANCE DURING PREGNANCY 


STaNLEY M. Garn, PH.D., M.R.C.S., L.R.C.P., anp Mary R. 
CRAWForD, A.B.,* YELLOW SPRINGS, OHIO 


(From the Fels Research Institute for the Study of Hwman Development) 


URING pregnancy there are regional increases in melanocyte activity, 

resulting in deposition of pigment along the linea alba, on the areolae, 
and elsewhere. This phenomenon is well known, but quantitative data on the 
extent of pigmentary change have not, to our knowledge, been reported. 

The subject holds further interest when it is recalled that these changes 
are an indication of pregnancy, and may possibly discriminate between preg- 
nant and nonpregnant women. 

The present paper, then, deals with skin reflectance in young pregnant 
women, and, for comparison, skin reflectance in an equal number of women who 
were not pregnant at the time of examination. 


Procedure 


Skin reflectance was measured, with the use of a Photovolt Model 610 re- 
flection colorimeter, as described by Lasker’? on 15 pregnant women and 15 
young women who were not pregnant. A blue filter was employed to restrict 
the measurements to the region A 380-460, with a transmission peak at A 420.* 

Four areas were measured, two of them (breast and upper inner arm) 
being areas of unexposed skin, one (the forehead) being the most exposed area, 
while the last (the areola) is ordinarily not exposed to solar radiation by the 
female. 

The pregnant women were measured repeatedly from the third month of 
pregnancy until the time of delivery: the present data refer to the sixth or 
seventh month of pregnancy. The nonpregnant controls proved to have been 
properly selected, except for one woman (not included here) who was approxi- 
mately 10 days pregnant when originally measured. 

Two of the 15 pregnant women conceived again, and were remeasured two 
years after the original data were collected. 


Observations 


As shown in Table I, the pregnant women do not differ appreciably from 
the controls in the reflectance of the upper inner arm or breast or in the ex- 
posed skin of the forehead, but do differ markedly and significantly in areo- 
lar reflectance. The mean areolar reflectance is 14.8 per cent in the con- 
trols, and 8.4 per cent in the pregnant women. The areolae of the pregnant 
women are thus twice as dark as those of the controls. Repeat determinations on 
two of the women, in their subsequent pregnancies agreed within + 2 per cent 
of the original pregnancy values. 


*Present address: Laboratory of Physical Anthropology, Johns Hopkins University, 
Baltimore, Md. 
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Both in nulliparas and in the pregnant women areolar reflectance is re- 
lated to the least exposed skin reflectance (r = 0.5 — 0.7); darker women are 
darker all over. Compared to the unexposed skin, however, the decrease in 
areolar reflectance during pregnaney seems to be greater in lighter skinned 
women (r > 0.4) largely because a given increase in pigmentation represents a 
greater percentage change where pigmentation is small to begin with. 

Expressing “areolar darkness” as the difference between the areolar re- 
flectance and least exposed skin reflectance (to correct for differences in com- 
plexion) the pregnant and nonpregnant women differ considerably (Fig. 1). 
The range of this difference is from 20 to 32 per cent in the pregnant women, 
and from 7 to 25 per cent in the controls. Despite the considerable average 
difference, the overlap between the two groups precludes the use either of 
areolar reflectance or the difference (unexposed skin minus areola) as a preg- 
naney indicator on randomly chosen women. 
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Fig. 1.—Areolar darkness (difference between the least exposed skin reflectance and 
the areolar reflectance) in 15 nonpregnant women (left) and 15 pregnant women (right) 
arranged in order of increasing skin reflectance. 


At the same time a sudden decrease of 5 per cent or more in the areolar re- 
flectance of a previously measured woman, may be indicative of pregnancy. 


TABLE I. PERCENTAGE REFLECTANCE VALUES IN 15 PREGNANT WOMEN AND 15 NULLIPARAS 


PREGNANT WOMEN | NULLIPARAE | DIFFER- 

AREA MEASURED | MEAN | S.E.* | MEAN | S.E.* | ENCE SJGNIFICANCEt 
Inner upper arm 31.2 0.69 29.4 0.77 1.8 Not significant 
Breast 32.4 1.52 32.5 1.15 0.1 Not significant 
Forehead 22.5 0.80 23.7 1.07 1.2 Not significant 
Areola 8.4 0.55 14.8 0.75 6.4 Highly significant 

S.D. 
V N-1 
t test. 


Summary and Conclusions 


1. During pregnancy the reflectance of the areola (at A 420) decreases 
from an average of 15 per cent to an average reflectance of 8 per cent. Com- 
parable changes in other areas of unexposed or exposed skin were not noted. 

2. As with women who are not pregnant, the darker the unexposed skin, 
the darker the areolae tend to be during pregnancy. 
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3. A difference, unexposed minus areolar reflectance .in excess of 20 per 
cent, tends to be characteristic of pregnancy, but in the absence of previous 
reflectance values on a given individual is not effectively diagnostic of the 
pregnant state. 
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BREECH PRESENTATION* 
A Study of 1,456 Cases 


J. Epwarp M.D., anp ScHUYLER KoHL, M.D., Brookiyn, N. Y. 
(From the Department of Obstetrics and Gynecology, State University of New York, College 
of Medicine at New York City) 

REECH presentation carries with it an increased perinatal loss over 
cephalic presentation but since it occurs in only 3 to 4 per cent of de- 
liveries usually no single individual has enough eases in his own practice to 
become an expert in the knowledge of this condition. Moreover, in order to 
analyze enough eases at any institution for significant figures, many years’ 
experience must be examined. Usually this means that the results of modern 
treatment are overshadowed by the experience of 10 to 15 years earlier. 


The present study covers the five years 1950 to 1954, inclusive. The total 
number of deliveries surveyed was 43,513 and the number of breech presenta- 
tions analyzed 1,456. All babies weighed over 999 grams. It was possible to 
analyze such a large series in a relatively short period because of the coopera- 
tion of several institutions. The institutions cooperating in this study and the 
distribution of cases are listed in Table I. 


TABLE I, DISTRIBUTION OF CASES, 1950-1954 


TOTAL DE- 
LIVERIES OF IN- 
HOSPITAL GRAMS PREMATURE MATURE | TOTAL 
Johns Hopkins 2,696 14 77 91 
University of Maryland 13,242 158 314 472 
Mt. Sinai Baltimore 4,711 36 90 126 
State University of New 
York 
Kings County 13,227 161 302 463 
Long Island College 6,306 54 182 236 
Cumberland 1,469 12 29 41 
University of Colorado 1,862 10 17 27 
Total 43,513 445 1,011 1,456 
Incidence of breech presentation 
3.4 per cent 


It can be seen from Table II that the study includes white and Negro 
patients as well as ward and private patients. Thus all classes of patients 
are included and this coupled with the wide geographic distribution should 
assure a fairly accurate picture of breech presentation in this country as of 
today. 

The distribution according to fetal weight is given in Table III. The 
serious problem of prematurity complicating breech presentation is empha- 
sized by a 30.5 per cent incidence. The incidence of prematurity in the cases 
other than breech was 10.3 per cent. 


*Presented at a meeting of the New York Obstetrical Society Oct. 11, 1955. 
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TABLE II. RACE AND ACCOMMODATION 


Negro, ward 
White, ward 
White, private 
Other races 


TABLE III. WEIGHT OF INFANTS 


GRAMS 
1,000-1,499 
1,500-1,999 
2,000-2,499 
2,500-2,999 
3,000-3,499 
3,500-3,999 
4,000-4,499 
4,500-4,999 
Over 5,000 
Unknown 


Total 


Prematures 
Matures 


Incidence of prematurity 
30.5 per cent 


The most frequent type of breech was the frank breech, 946 cases; the 
next most common was the footling, 415 cases; and the rarest was the full or 
complete breech, 95 cases. Dieckmann in his most recent publication on breech 
presentation combines the footling and full breech. The gross perinatal loss 
according to type of breech is given in Table IV. It will be seen that there 
is very little difference in the perinatal loss among the three types. If the same 
grouping is used as Dieckmann’s, there is a slight increase in perinatal loss 
in the double breech (13.9 and 15.1 per cent, respectively). As in previous 
reports, this difference may be due to a higher incidence of prematures in the 
double breech (28.1 and 35.8 per cent, respectively). 


TABLE IV. PERINATAL LOSS ACCORDING TO TYPE OF BREECH 


| TOTAL 
| DIED DIED NEO- PERI- 
TOTAL BEFORE DURING NATAL NATAL % 
TYPE CASES LIVED LABOR LABOR DEATHS LOSS LOSS 


Frank.— 
Premature 266 173 : a2 93 
Mature 641 11 39 
Total 32 53 132 


Full.— 
Premature : 
Mature | 2 4 
Total 9; : 11 


Footling.— 
Premature 
Mature 
Total 


52 


14 
66 


In contrast to a recent series of breech presentations reported by Hall, 
the present series confirms the findings of most writers on this subject that 
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breech presentation is more frequent in multiparas. There were 923 multip- 
aras and 533 primiparas with an incidence of prematurity in the former of 
33.8 per cent and of 24.7 per cent in the latter. This increase in prematurity 
among the multiparas may explain in part the increased perinatal loss in this 
group; 15.1 per cent to 12.7 per cent among the primiparas. This difference is 
not statistically significant, however. 

The incidence of syphilis and Rh problems was in conformity with the 
type of clientele surveyed. 

If less than 10 Gm. of hemoglobin is accepted as an indication of anemia, 
2.9 per cent of the private patients and 25.4 per cent of the ward patients were 
anemic. This marked difference would indicate a difference in nutrition and 
possible lack of correction of deficiencies during the prenatal period in the 
ward patients. The role played by this nutritional disturbance on the perinatal 
loss is not in the realm of this paper but may be most important. 

The complications of pregnancy are listed in Table V. Hydramnios was 
present in 22 cases, or 1.5 per cent of all cases. This is about three times the 
normal incidence and could be explained by the high incidence of fetal mal- 
formations; 7.9 per cent. 


TABLE V. COMPLICATIONS OF PREGNANCY 


Threatened abortion §3 
Varicosities 61 
Heart disease 42 
Pyelonephritis 32 
Myomas of the uterus 27 
Hydramnios 22 
Diabetes 18 
Pulmonary tuberculosis 18 
Thyroid disease 5 


The median duration of labor was 9.2 hours for primiparas and 6.1 hours 
for multiparas. It is evident, therefore, that breech presentation does not 
prolong labor in the large majority of cases (Table VI). 


TABLE VI, ToTaL Hours or LABOR 


PRIMIPARAS | MULTIPARAS | TOTAL 
PRE- PRE- PRE- 
HOURS MATURE MATURE MATURE | MATURE MATURE MATURE 
0-9 94 190 251 496 345 686 
10-19 31 151 52 91 83 242 
20-29 7 28 8 10 15 38 
30-39 0 14 0 3 0 17 
40-49 1 1 1 1 2 2 
60-69 1 1 
80-89 1 1 
Unknown 2 12 2 10 4 22 
Median duration: 
Primiparas 9.2 hours 
Multiparas 6.1 hours 


There were 41 patients, 27 primiparas and 14 multiparas, whose labors 
lasted more than 24 hours. There was a loss of 3 infants in this group. Two 
deaths were associated with prolapse of the cord; one was the death of a term 
infant before the onset of labor, and the other was an intrapartum death of 
a premature infant. The third fetal death occurred at term during a 26 hour 
labor terminated by decomposition and extraction. No cause for the fetal 
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death was found. There does not appear to be any increased perinatal loss in 
labors over 24 hours, probably because few patients are allowed to have pro- 
longed labors and those who do are supervised very carefully. 

Some form of analgesia was administered to 64.8 per cent of the patients 
(Table VII). The most frequently employed analgesia was a combination of 
either morphine or Demerol and scopolamine. The lack of any analgesia in 
39.2 per cent of the cases reflects the admonition to use as little analgesia as 
possible in breech labors. 


TABLE VII. ANALGESIA 


TYPE NO. 


None 512 
Barbiturate 341 
Morphine or morphine substitutes 765 
Scopolamine 564 
Inhalation 76 


The 213 patients who received no anesthesia were mostly multiparas who 
had rapid deliveries (Table VIII). Some form of inhalation anesthetic was most 
commonly employed. This is in keeping with our opinion that most breech de- 
liveries requiring anesthesia should have inhalation anesthesia deep enough to 
assure uterine relaxation. The local anesthetics were usually administered for 
performance of the perineotomies and followed by inhalation anesthesia; a pro- 
cedure that is advantageous in that it allows for slowness of delivery. 


TABLE VIII. ANESTHETICS 


TYPE NO. 
None 213 
Inhalation 653 
Local 423 
Saddle 243 
Spinal 152 
Intravenous 55 
Caudal 36 


TABLE IX. COMPLICATIONS OF LABOR 


Prolapse of cord 

Premature separation of placenta 
Secondary uterine inertia 
Retained placenta 

Placenta previa 

Primary uterine inertia 
Ruptured marginal sinus 
Ruptured uterus 

Shock (post partum) 


Prolapse of the umbilical cord was the most frequent complication of 
labor (Table IX). The incidence of this complication was 4.9 per cent and we 
do not agree with some writers that the perinatal loss associated with prolapse 
of the cord should be eliminated in the corrected figure. Prolapse of the cord 
was more common in multiparas but occurred with about the same frequency 
in prematures and matures (51.4 per cent and 48.6 per cent, respectively). 
The perinatal loss of 31.9 per cent demonstrates the seriousness of this com- 
plication which is emphasized even more strikingly by a loss of mature infants 
of 25.7 per cent. Breech extraction was employed in 81 per cent of the cases 
with a perinatal loss of 30.5 per cent. Spontaneous delivery occurred only 4 
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times and all the infants died. Decomposition and extraction were done 3 
times and all the babies lived. Cesarean section was done 5 times with one 
infant death. If the cases in which the infants died prior to labor are ex- 
cluded, the perinatal loss associated with extraction is about the same as that 
for cesarean section (23.7 per cent and 20.0 per cent, respectively). Therefore, 
cesarean section is not necessarily the procedure of choice in treating this com- 
plication which carries with it a high perinatal loss no matter the type of de- 
livery employed. Each ease should be individualized as to treatment according 
to the amount of cervical dilatation, station of the breech, condition of the 
fetal heart, and size of the infant at the time the cord prolapses. 


Premature separation of the placenta occurred in 50 patients, an incidence 
of 3.4 per cent. It was more common among the multiparas and occurred be- 
fore term in 80 per cent of the patients. There were 19 infant deaths, 6 of which 
oceurred prior to labor. Twelve cesarean sections were performed for severe 
abruptio with a perinatal loss of 50 per cent, while the perinatal loss in breech 
extraction was 33.3 per cent. 


Secondary uterine inertia* was present in 46 cases, 28 times in primiparas 
and 18 in multiparas. There were 4 fetal deaths. Two of these deaths oc- 
eurred prior to the onset of labor; one infant died during labor and was de- 
livered by decomposition and extraction with forceps to the aftereoming head; 
the fourth death occurred during the first 24 hours post partum following 
decomposition and extraction of a 3,500 gram infant. Twenty-one, or almost 
half of these patients, received Pitocin stimulation and all of the fetal losses 
were in this group. Ten patients were delivered by cesarean section with no 
fetal loss. 


Primary uterine inertia was diagnosed 15 times, in 8 primiparas and 7 
multiparas. Eight patients were delivered by cesarean section and 7 by ex- 
traction. The 7 multiparas and one of the primiparas were given Pitocin 
stimulation. There were 2 fetal deaths; both infants were premature with 
central nervous system malformations. The 4 ruptured uteri were all in multip- 
aras. Three followed extraction, 2 at term and one delivered prematurely 
because of a prolapsed cord. The fourth had a spontaneous rupture during 
labor at term and was treated by a cesarean hysterectomy. The other 3 
patients were treated by hysterectomy. All infants and mothers were dis- 
charged alive. 


Postpartum shock occurred in 36 patients. Twenty of these cases were 
due to hemorrhage, 7 to anesthesia, 2 to toxemia, 3 to retained placenta, and 
in 4 the causes were not known. 


The types of delivery are listed in Table X. A spontaneous breech de- 
livery is one that is completed without any aid from the obstetrician ; a partial 
extraction is one in which some assistance is given; and a total extraction is 
self-explanatory. Decomposition is the act of ‘‘breaking up”’ the breech to 
shorten the labor. Delivery was accomplished by some form of extraction 
in 71.3 per cent of the cases. There were only 2 cases of version and extraction 
exclusive of twins, which reflects the relegation of this procedure to discarded 
practices. 


The fetal survival in spontaneous breech deliveries was not as high as in 
the other types of delivery (Table XI). This is explained by the fact that 
many of the small premature infants are included in this group. Although 


*Criteria for diagnosis of secondary uterine inertia: 
A. Cervical dilatation of at least 3 cm. in primigravidas and 4 cm. in multiparas. 


B. Cessation of cervical dilatation for 8 hours with an easily indentable uterine wall 
at the acme of a contraction or in the second stage, lack of progress in either descent or 
rotation for 2 hours. This applies to the cases from Johns Hopkins. The other institutions 
a — same criteria except that cessation of cervical dilatation for 2 hours is used instead 
10urs. 
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decomposition accounted for only 3.5 per cent of the deliveries, the fetal sur- 
vival was 90.2 per cent. This procedure has lost favor in recent years but the 
relatively high fetal survival indicates that in properly selected cases it is of 
value and has a definite place in the handling of a breech delivery. 

Cesarean section accounted for 10.7 per cent of all the deliveries with a 
fetal survival of 90.4 per cent. There were 120 cesarean sections on patients 
whose infants weighed over 2,500 grams with a perinatal loss of 3.3 per cent. 
If the deaths prior to the onset of labor are excluded, however, the fetal loss 
of mature infants delivered by cesarean section was 1.6 per cent (Table XII). 
The indications for the cesareans are listed in Table XIII. 


TABLE X. TYPE OF DELIVERY 


NO. 
PRIMIPARAS | MULTIPARAS PRIMIPARAS | MULTIPARAS 
Spontaneous 29 131 5.6 14.6 
Extraction, partial 177 395 34.0 44.0 
Extraction, total 217 250 41.7 28.0 
Decomposition 27 24 5.1 2.6 
Version and extraction 0 2 0 0.2 
Version and extraction, twin 1 6 0.1 0.6 
Conversion 1 1 0.1 0.1 
Cesarean, elective 32 62 6.1 6.9 
Cesarean, in labor 36 26 6.9 2.9 
Forceps to aftercoming head 214 166 40.1 17.7 


TABLE XI. FETAL RESULT FROM TYPE OF DELIVERY 


LIVED STILLBIRTHS NEONATAL DEATHS 
NO. | % | NO. % NO. | % 
PRI- | MUL- | PRI- | MUL- | PRI- | MUL- | PRI- | MUL- | PRI- | MUL- | PRI- | MUL 
MIP- | TIP- | MIP-| TIP- | MIP- | TIP- | MIP- | TIP- | MIP-| TIP- MIP- | TIP- 
ARAS | ARAS | ARAS| ARAS | ARAS | ARAS | ARAS| ARAS | ARAS| ARAS | ARAS| ARAS 
Spontaneous 21 97 72.4 74.0 8 24 27.6 18.3 0 10 7.7 
Extraction, 
partial 156 348 88.1 88.1 10 17 5.6 4.3 11 30 6.3 7.6 
Extraction, 
total 191 210 88.0 84.0 15 21 6.9 8.4 11 19 5.1 7.6 
Decomposition 24 22 88.9 91.6 1 1 7.4 4.2 2 1 3.7 4.2 
Version and 
extraction 0 1 50.0 0 1 50.0 0 
Version and 
extraction, 
twin 1 5 100.0 83.3 1 16.7 
Conversion 0 1 0 100.0 1 100.0 
Cesarean, 
elective 30 56 93.8 90.4 1 2 3.1 3.2 1 4 3.1 6.4 
Cesarean, in ' 
labor 36 21 100.0 80.7 0 1 0 3.9 0 4 0 15.4 


TABLE XII. INCIDENCE OF CESAREAN SECTION 


PRIMIPARAS MULTIPARAS TOTAL 
WEIGHT IN GRAMS (%) (%) (%) 


2,000-2,499 12.5 6.8 8.7 
2,500-2,999 8.8 10.9 10.1 
3,000-3,499 135 7.2 9.9 
3,500-3,999 24.6 13.7 18.2 
4,000-4,499 36.3 8.7 17.6 
4,500-4,999 50.0 25.0 33.3 
Entire series 12.7 9.5 10.7 
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TABLE XIII. INDICATIONS FOR CESAREAN SECTION 


PRIMIPARAS MULTIPARAS 
Previous cesarean 40 
Breech j 4 
Contracted pelvis 6 
Uterine inertia 5 
Placenta previa 10 
Premature separation of placenta 9 
Diabetes 4 
Pre-eclampsia 1 
Elderly primipara 
Large baby (none over 3,500) 
Previous myomectomy 
Prolapsed cord 
Heart disease 
Prolonged first stage 
Fetal death, diagnosed abdominal pregnancy 
Rh incompatibility 
Bad obstetrical history 
Transverse lie 
Ruptured uterus 
Carcinoma of cervix 
Other indications 


Total 68 38 


Forceps were applied to the aftercoming head in the primiparas 214 times 
40.1 per_cent) and in multiparas 166 times (17.7 per cent) with a 6.6 per cent 
perinatal mortality. One-third of the deaths were due to cerebral hemorrhage. 
Many of these deliveries were difficult and the use of the forceps undoubtedly 
was lifesaving in many cases but the high incidence of cerebral hemorrhage 
as the cause of death indicates that damage can be done with the forceps un- 
less they are applied properly and the potential dangers associated with their 
use appreciated. 

Pitocin stimulation was employed 69 times, 39 in primiparas and 30 in 
multiparas. The primiparas were all at term but in 11 of the multiparas labor 
was premature. The most common indication for the use of Pitocin was 
secondary uterine inertia in which it was used 21 times with 4 infant deaths. 
Two of these infants were prematures who had died prior to labor; one death 
oceurred in a mature infant during labor; and the fourth was the neonatal 
death of a mature infant following decomposition and extraction. There were 
7 inductions, one in a primipara and 6 in multiparas; 4 of these infants were 
lost. Pitocin was employed for the treatment of primary uterine inertia once 
in a primipara and 7 times in multiparas; 5 of these patients were delivered 
by cesarean section. The perinatal mortality for the entire group that received 
Pitocin stimulation was 11.6 per cent. 

There has been considerable difference of opinion as to the advisability of 
using Pitocin stimulation in the presence of a breech presentation. It seems 
reasonable, because of the high perinatal loss in the patients who received 
Pitocin stimulation, to condemn its use except possibly in selected cases of 
secondary uterine inertia where there is no indication of disproportion and 
labor has progressed satisfactorily up to the onset of the inertia. 

The patient over 35 years of age who has a breech presentation, especially 
the primipara, has always presented a problem. Therefore, these cases were 
analyzed separately. There were 187 patients in this group, 30 primiparas, 157 
multiparas. There were 4 fetal losses in the group of primiparas, all of them 
ante partum. Thus, the type of delivery could not be blamed. Three of the 
infants were mature and one was premature. No cause for any of the deaths 
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was found. There were 12 cesarean sections among the primiparas, an inci- 
dence of 40 per cent, which compares with an incidence of 7.5 per cent for all 
primiparas less than 35 years of age. All the babies delivered by cesarean sec- 
tion in this older,.group.of primiparas lived. In the multiparas over 35 years 
of age, the incidence of cesarean section was 13.4 per cent as against 8.4 per 
cent in the other multiparas. There were 3 infant deaths in the cesarean sec- 
tions in elderly multiparas. However, 2 of these infants were premature, one 
associated with placenta previa and the other with premature separation of 
the placenta, and the third infant was mature but had a central nervous system 
malformation. Thus, by most standards, there would be no perinatal mortality 
among the patients over 35 years of age delivered by cesarean section. 

Frequently it has been suggested that the perinatal loss associated with 
breech delivery is increased if the length of time from rupture of the fetal 
membranes to delivery is unduly long. This impression was confirmed in this 
study. The perinatal loss in infants over 2,500 grams was three times greater 
in both primiparous and multiparous patients if there was more than a 24 
hour delay between the rupture of the membranes and delivery. Moreover, 
if there was a latent period of more than 12 hours between rupture of the mem- 
branes and the onset of labor the perinatal loss was increased threefold in 
primiparas and fivefold in multiparas. There was no significant difference in 
either category among the premature infants. 

There were 186 patients (100 at term and 86 before term) who had no 
prenatal care. The perinatal mortality in this group was 45 per cent for the 
prematures, 8.1 per cent for the matures, and 28.0 per cent for the entire 
group. The comparable figures for those who received prenatal care were 29 
per cent, 5.9 per cent, and 12.2 per cent. These differences are statistically 
significant. Many writers have attributed the marked increase in perinatal 
mortality in the ‘‘no prenatal care’’ group to the lack of obstetrical care. Al- 
though this may play a role, it is not the entire answer. Thus, if one analyzes 
the prematures, one finds that among the patients who received no prenatal 
eare 46 per cent of the infants weighed between 1,000 and 1,499 grams, where- 
as of those who had prenatal care only 24.3 per cent were in the same category. 
It is obvious that many factors are operating in addition to lack of prenatal 
care and one must be cautious in drawing conclusions from this type of 
statistics. 

The most frequent cause assessed for the perinatal death was some respira- 
tory disturbance interfering with normal ventilation. This is understandable 
with the high incidence of prematurity. The second most common finding was 
cerebral hemorrhage, followed closely by malformations of the central nervous 
system. Cerebral hemorrhage was found over twice as frequently in mature 
infants as in premature. 

There were three maternal deaths; an incidence of 0.2 per cent. 


E. H., No. 002355, a 20-year-old Negro para i, gravida ii, was seen for the first time when 
she was 12 weeks pregnant. Her first pregnancy terminated in the delivery of a 2,438 gram 
stillborn infant after a labor of 16 hours. That pregnancy was complicated by pre-eclampsia, 
a borderline pelvic inlet, and a cord looped around the baby’s neck. The patient was not faith- 
ful in her prenatal visits but a glucose tolerance test taken because of obesity and previous 
stillbirth had a diabetic curve. In spite of efforts to have her return to the clinic, she did 
not return until 18 days before term. At that time she had bilateral bronchial pneumonia, 
pre-eclampsia, and diabetes. No fetal heartbeat could be heard. Therapy was instituted 
for the medical complications and she was delivered seven hours after admission of a stillborn 
infant by assisted breech under pudendal block anesthesia. The postpartum course was 
characterized by a gradual resolution of the medical complications. She was discharged 18 
days post partum. Four days later she died suddenly upon arising from bed and autopsy 
revealed pelvic thromboses and massive pulmonary embolus. 
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M. D., No. 44894, para ii, gravida iii, was first seen in the twenty-eighth week of preg- 
nancy. The previous pregnancies had terminated normally with living babies. She had 
rheumatic heart disease, inactive and compensated. She entered the hospital in the thirty- 
second week of gestation because of spontaneous rupture of the membranes and was delivered 
of a stillborn infant weighing 1,450 grams by difficult extraction due to an incompletely 
dilated cervix. The third stage was uneventful but immediately thereafter the patient became 
apprehensive, had a generalized convulsion and developed ventricular fibrillation. All means 
of support including active cardiac massage were used but the patient died 2 hours and 13 
minutes after delivery. The autopsy findings were not revealing but the clinical impression 
was that death was due to amniotic fluid embolism. 


J. H., No. 297841, para v, gravida vi, with a history of 3 abortions, was admitted to the 
hospital one month before term because of ruptured membranes. She had had three previous 
breech extractions. There was some blood mixed with the amniotic fluid but examination with 
a double setup revealed no placenta previa. On the sixth hospital day, she became febrile and 
Aureomycin was started. The fetal heartbeat was lost on the next day and shortly thereafter 
she went into labor and delivered a stillborn infant by breech extraction. Uterine atony 
developed and did not respond to therapy so a subtotal hysterectomy was performed. The 
uterus was not ruptured and rapid exploration showed normal abdominal organs including the 
spleen. The patient failed to respond to all therapy and died five hours post partum. Autopsy 
revealed a rupture of the spleen and a large amount of intraperitoneal blood. There was also 
massive endometritis and myometritis. The blood culture was positive for a virulent 
hemolytic Staphylococcus aureus. 


FETAL SURVIVAL 


Per Cent 


| | | ! | I 
1000 1500 2000 2500 3000 3500 4000 4500 5000 


Weight in Grams 


Fig. 1. 


One of the most important aspects of a study of this type is to determine 
the perinatal loss and then to analyze all areas in an effort to find ways of 
lowering the mortality. The perinatal loss has been determined in detail for 
each weight group (Table XIV). The fetal survival is graphically portrayed 


q 

100— 
80 — 

70 — 
60 — 

40 
30 — 
20 — 


986 HALL AND KOHL Am. J. Obst. & Gynec. 


November, 1956 
in Fig. 1. The corrected figure in Table XIV eliminates only the malforma- 
tions incompatible with life. The criteria used to arrive at the perinatal mor- 
tality associated with breech presentation vary from paper to paper on this 
subject. Some have eliminated all antepartum deaths as well as malformations 
incompatible with life and others have added maternal complications that in 
themselves might jeopardize the life of the infant. Whether or not all of these 
corrections are justified in arriving at the perinatal mortality of breech presenta- 
tion is debatable. If one is interested only in the mortality associated with the 
techniques of delivery, the above well may be logical. It must be borne in 
mind, however, in discussing the perinatal mortality associated with breech 
presentation that it is not the same as breech delivery. The former encompasses 
the entire area whereas the latter is only one segment of the problem. 


TABLE XIV. PERINATAL LOSS 


DIED | 
TOTAL | BEFORE DURING 
INFANTS | LABOR LABOR 
130 23 12 
120 12 3 
195 10 
397 


DIED TOTAL 
PERINATAL % 


LOSS 


NEONATAL 
DEATHS 


CORRECTED 


WEIGHT IN GRAMS 
1,000-1,499 
1,500-1,999 
2,000-2,499 
2,500-2,999 
3,000-3,499 391 
3,500-3,999 170 
4,000-4,499 34 
4,500-4,999 12 
Over 5,000 4 
Unknown 3 


Total 1,456 63 46 


Infants under 2,500 grams: 
Gross mortality 
Corrected mortality 

Infants over 2,500 grams: 


32.5 per cent 
26.9 per cent 


Gross mortality 
Corrected mortality 


6.5 per cent 
4.7 per cent 


TABLE XV. COMPARISON OF PERINATAL MORTALITY FOR DIFFERENT CORRECTIONS 


CORRECTED FOR 
ANTEPARTUM 


UNCORRECTED 


CORRECTED FOR 

MALFORMATIONS 

INCOMPATIBLE 
WITH LIFE 


CORRECTED FOR 
ANTEPARTUM 
DEATHS AND 

MALFORMATIONS 


DEATHS, MAL- 
FORMATIONS AND 
MATERNAL 
COMPLICATIONS 


WEIGHT 


(GRAMS) | % NO. | % 
1,000-2,499 32.5 119 
Over 2,500 6.5 48 

Total 14.4 167 


NO. | % NO. | % 
26.9 74 16.6 41 9.2 
4.7 31 3.1 27 2.6 


11.5 105 7.2 68 4.6 


Therefore, in order to compare the results of this study with other reported 


series, the figures for the different corrections are listed (Table XV). The 
figures obtained by correcting only for malformations incompatible with life 
probably are the closest to the perinatal mortality associated with breech pres- 
entation; whereas those obtained by making all the corrections represent the 
mortality associated with breech delivery. Prolapse of the cord, however, has 


— 
LOSS % 
45 80 61.5 aw 
19 34 28.3 
13 15.8 
12 22 5.5 
8 f 6 21 5.4 
3 3 5 11 6.4 
2 0 a 3 9.0 
2 3 0 5 41.6 
0 0 0 0 0 
0 3 0 5 100.0 
101 210 14.4 
| | 
| 


Volume 72 BREECH PRESENTATION 987 
Number 5 


not been eliminated from any of the perinatal mortality figures since it is con- 
sidered such an important aspect of breech presentation. The perinatal mor- 
tality allowing for all the corrections is almost identical with that reported by 
Goethals but slightly higher than Dieckmann’s. 

There were 42,057 deliveries in this study that were not breeches. Of 
these, 4,365 were premature with an uncorrected perinatal mortality of 13.5 
per cent and 37,692 were mature with an uncorrected perinatal mortality of 
1 per cent. 

It can be concluded, therefore, from this study that breech delivery per se 
has a higher perinatal mortality than cephalic presentation especially when 
such delivery is performed by an inexperienced operator. This perinatal loss 
can be lowered by attention to certain principles, however. 

The breech delivery that progresses normally is no particular problem but 
the difficulties should be anticipated before they arise and so be prevented. 

It is advisable to take a roentgenogram of the abdomen in all breech 
presentations to determine the attitude of the fetus and the location of the 
extremities. X-ray pelvimetry also is advisable in many cases. 


Analgesia should be kept at a minimum so that uterine contractions will 
not be disturbed and hypoxia of the fetus will not develop. 


If labor has progressed normally and delivery is imminent, the perineum 
is infiltrated with 1 per cent procaine and a wide perineotomy performed. The 
delivery should then proceed spontaneously as far as possible. If any inter- 
ference has to be used, all procedures should be expeditiously performed but 
without haste and preferably under inhalation anesthesia. Forceps should be 
applied to the afterecoming head if there is any delay in its delivery. Strong 
traction on the body or strong pressure on the abdomen are to be condemned. 

Cesarean section is recommended as the method of delivery in the following 
eases: (1) contracted or borderline pelves, (2) large infants, (3) bad obstetrical 
history, (4) primigravida over 35 years of age, (5) most cases of uterine inertia, 
(6) placenta previa, and (7) selected cases of premature separation of the 
placenta and prolapse of the umbilical cord. 


Decomposition and extraction is of value when the cervix is fully dilated 
but the breech fails to descend and there is no disproportion. 

In all vaginal deliveries of breeches, it must be ascertained that the cervix 
is fully dilated and paralyzed. This is especially important in prematures in 
whom the body is smaller than the afterecoming head and the latter may be 
caught on the incompletely dilated cervix. 


Summary 


The results of a survey of 1,456 breech presentations from seven institu- 
tions have been presented. It is evident that breech presentation is accom- 
panied by an increased perinatal mortality. One of the greatest hazards to 
the fetus is prematurity which is two and one-half times as common in breech 
presentation as in the clinic as a whole. Any decrease in prematurity would 
lower the perinatal loss markedly. 
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Although there is an increased perinatal loss in mature infants delivered 
as breeches, this loss can be kept at a relatively low level if certain principles 
of management are kept in mind and if the obstetrician has had sufficient ex- 
perience in the handling of these cases. This means that in many eases con- 
sultation should be obtained and this communion of the minds should not be 
limited to ward patients. 

Cesarean section has the lowest perinatal mortality of the various methods 
of delivery but this should not imply that cesarean section should be used in 
all breech deliveries. There are complications of breech presentation, however, 
that are best handled by cesarean section and delay in its employment may be 
disastrous. 


Breech presentation including delivery is one of the greatest tests of an 
obstetrician’s skill and the art of obstetrics finds full flower in the proper 
handling of this problem. 


We acknowledge and appreciate the cooperation of the following who helped to make 
this study possible: 


. Nicholson Eastman, Johns Hopkins Hospital 

. Frank Kaltreider, University Hospital, Baltimore, Md. 
. Paul Bruns, University of Colorado 

. I. A. Siegel, Mt. Sinai Hospital, Baltimore, Md. 

. Morris Glass, Long Island College Hospital 

. Charles Loughran, Cumberland Hospital 

- Louis Hellman, Kings County Hospital 
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Discussion 


DR. LOUIS M. HELLMAN.—Although this is not the largest study of breech presenta- 
tion that has ever been compiled, it is certainly the largest number of breeches collected 
within modern times and gives some figures that are a little unusual. The opportunity to 
gather such data came from the development of the so-called obstetrical cooperative code, 
which had its inception under the aegis of the Medical-Chirurgical Faculty of the State of 
Maryland in about 1948. At this time an effort was made to find out what obstetrics was like 
in the City of Baltimore at midcentury, and a committee was appointed to develop a code 
which would be usable for the maternity hospitals of that city. It was hoped that within 
a few years data could be published which would represent the obstetrical facade of that 
town. Unfortunately, because of lack of funds and I suppose general inertia this rather 
grandiose plan never came to fruition. However, the code was developed and, under the 
leadership of Dr. Kohl, the plan was somewhat expanded to include a number of hospitals 
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throughout the United States with the objectives which Dr. Hall enunciated, namely, that we 
would be able to get current data rather than having to go back for 20 or 30 years to find 
out what happened. This is the first paper to be read or published from this mass of data. 


In addition to the seven hospitals which Dr. Hall mentioned as cooperating in this 
study, we now have two more, namely, the Mount Sinai Hospital here in New York and 
the Grace-New Haven Hospital. In addition to this, the University of Pennsylvania will 
soon be a member of this group and perhaps several others. We hope to extend the scope 
well beyond the Rocky Mountains. 


The advantages of this sort of thing are readily apparent to you. Data collected 
are far more meaningful than those collected by any individual hospital. This is a loose 
federation. There are no written agreements between any members, but it is generally 
understood that no data will be published without the agreement of all the members. I 
think we are fortunate tonight in seeing firsthand what can be done with this sort of material. 
I have great hope that this sort of cooperation between institutions can be expanded for 
our mutual edification. 


DR. WILLIAM E. STUDDIFORD.—Somewhat less than 30 years ago i was set to 
work on an analysis of this kind, which dealt with a seven-year period of breech deliveries at 
the Sloane Hospital. There were somewhat over 500 cases in this entire group so it was 
considerably smaller than the mass of material that has been presented to us here tonight. 

I can well remember the terrible time that I went through in trying to analyze these 
individual charts. There was no code system. One had to go through all the material and 
try to figure out from very often scanty and inadequate notes what had taken place in the 
individual cases. One of the results of this effort was a resolution that I would never again 
engage in a similar project. 

In contrast, I doubt if the review of these many aspects of breech presentation has 
bothered Dr. Hall at all. It has been accomplished mechanically. I feel very certain that 
this method of study, which does not involve going back and trying to review and summarize 
old case material, is a great improvement in the study of large masses of cases. 

In the study many years ago we noted a great many of the things that Dr. Hall has 
called to our attention. I know that one of the things that we did not emphasize at this 
time was the need for a much more frequent utilization of cesarean section in dealing with 
breech presentations. 


DR. NELSON B. SACKETT.—I would like to mention a maneuver which may be 
controversial. Given a breech in which everything is out but the head, the extraction of 
the head may be facilitated by using the Martin-Wigand maneuver. This produces hyper- 
flexion of the head, both from within and by suprafundal pressure. It also obviates increasing 
any disproportion by the thickness of the forceps blades. 


DR. D. ANTHONY D’ESOPO.—Thirty years ago we changed our concepts about the 
management of the breech delivery. We shifted our focus of interest from the prevention of 
anoxia due to compression of the extruded cord to the great risks of trauma. 

The guiding principles today are still based on avoiding trauma. Trauma of the 
fetus delivered by the breech can be eliminated if we bear in mind four important rules: 

First, traction, even of the mildest degree, is never applied to the body of the child 
in the delivery of the aftercoming head. The head is delivered either by suprafundal 
pressure or forceps. 

The second rule is that the pelvis must be evaluated with great care, allowing the margin 
of safety required for the passage of the unmolded head through the birth canal. 

Third, on the assumption that the second stage is managed conservatively and ample 
time is allowed for its completion, we must avoid decomposition of the breech with breech 
extraction. 

Finally, we avoid heavy sedation and such regional types of anesthesia as interfere with 
the expulsive efforts of the patient. 
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The study presented here tonight, as brought out by Dr. Hellman, does have the 
statistical advantages of large numbers and the lateness of the clinical material, but it 
lacks much of the quality and character that a clinical presentation acquires by the study 
of actual case records. 


DR. CHARLES M. STEER.—There are two points on which I would like further 
information. First, reference has been made to deliveries by inexperienced operators. 
This question is often raised, and it would be of some interest to learn by whom all of 
these patients were delivered. The second has to do with x-ray pelvimetry. The number 
of cases that had x-ray pelvimetry is not given, nor is the outcome broken down accord- 
ing to findings by x-ray. This particular question interests me greatly, because I am 
seeking for an index of disproportion in breech cases. Such an index must be worked 
out on the basis of delivery from below, or attempted delivery from below, with various 
degrees of disproportion. At the Sloane Hospital, we do not have sufficient cases for this 
type of study because, as Dr. D’Esopo has pointed out, we commit ourselves to delivery from 
below only when the pelvis is felt to be adequate. The experience of a number of hospitals, 
with varying degrees of disproportion, would be of considerable assistance. 

I would like to describe a secondhand experience with symphysiotomy in breech 
deliveries. At the hospital of San Tomas University in Manila, symphysiotomy has been 
performed in 3 cases in which the baby had been delivered by the breech as far as the 
head. These 3 patients were brought to the hospital with the baby’s body outside, but the 
baby still alive, and in these cases symphysiotomy resulted in living children. 


DR. HALL (Closing).—In answer to the first question, brought out by the discussants, 
I have not applied forceps to the frank breech. I have seen it done, but I would not 
advocate it. I am sure that we will all agree with Dr. Studdiford as to the amount of work 
entailed in getting information from charts in an effort to write a paper. I would hasten to 
add at this time that unless you actually have worked with the code system, you have no idea 


how much information there is on these cards. The answer to any question which has 
been asked tonight can be obtained from them. Thus, Dr. Steer, I could tell you how many 
of these patients had x-ray pelvimetry, and work out any combination you wanted as 
regards infant loss, type of delivery, etc. 

To be forewarned is to be forearmed, and if we take an x-ray film of every breech 
we will be. It is the policy of some of us if we find an extended head in a mature infant, 
strongly to consider an elective cesarean section and not wait until we get into a difficult 
situation. We also believe that if we do not have an extended head before labor the 
extended head which we find at the time of delivery probably is due to faulty manage- 
ment. 

All of these cases certainly were not managed by inexperienced people. Four hundred 
were private patients, and therefore delivered by experienced, qualified obstetricians be- 
cause the men connected with these hospitals who are delivering private patients are 
certified obstetricians. It is our belief that breech delivery should have the benefits of an 
experienced operator. Consultation therefore should be obtained if the individual is not 
competent. In some areas of this country where they have cut down perinatal mortality 
in breech delivery, consultation in such situations is compulsory. 

We all seem to agree that we should allow these patients as far as possible to be 
delivered of the breeches spontaneously. The Piper forceps will occasionally produce 
cerebral hemorrhage. I have performed autopsies on several babies with cerebral hemor- 
rhage, with fractured skulls, where the Piper forceps have been applied improperly. 

I believe that this method of gathering of information gives us practically every- 
thing we need except some of the glamor that comes from reporting an isolated particular 
case. 
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PROLAPSE OF THE UMBILICAL CORD 
A Study of Sixty-three Cases 


WILLIAM G. SuatE, Cu.B., AND JoHN H. RANDALL, M.D., Iowa Crry, Iowa 
(From the Department of Obstetrics and Gynecology, State University of Iowa) 


ROLAPSE of the umbilical cord is a complication of parturition which 
frequently leads to fetal death. For purposes of this study, presentation of 
the-cord is considered to be that condition in which the ‘umbineal cont Ties 
below_the presenting fetal part with intact membranes, and_prolapge as that 
condition in which the cord is discovered alongside of or below the presenting 
part with ruptured membrane 
Sixty-three cases of prolapse of the cord occurred among 15,578 deliveries 

at the State University of Iowa Hospitals between Jan. 1, 1940, and Dee. 31, 
1953. This represents an incidence of 0.4 per cent or a ratio of 1 to 250 de- 
liveries. A collection of statistics from 24 different authors showed 4,296 pro- 
lapsed umbilical cords in 669,547 deliveries, which is a ratio of 1 to 156. In 
this review of the literature, the maximum incidence was 1 to 74 in 20,000 de- 
liveries by Cragin’ and the minimum, 1 to 1,018 by Doerr? in 25,461 deliveries. 


Etiology 


Maladaptation.—The size and/or shape of the presenting part in relation 
to thé size and shape of the pelvis or the presence of a pelvic tumor can produce 
maladaptation and predispose to prolapse of the cord. Obstetric manipulations 
are sometimes responsible for maladaptation in a presentation which was previ- 
ously satisfactory. 
Many authors have emphasized a relationship between the incidence of 
. prolapse of the cord and contracted pelves. Disproportion was present in 3.9 
per cent of Joubert’s*® series of 203 prolapsed cords and in 11.1 per cent of 216 
cases reported by Fenton and D’Esopo.* In 155 patients with prolapsed cords, 
Fr however, Bourgeois’ had an incidence of 18.1 per cent of abnormal bony pelves. 
In this series there was an incidence of 4.8 per cent of associated contracted 
pelves with prolapse of the umbilical cord. Some authors feel® 7 that prolapse 
of the cord itself suggests the presence of a contracted pelvis. Certainly, when 
one is aware that a patient’s pelvis is contracted, prolapse of the cord should 
be anticipated, and a careful pelvic examination should be made following rup- 
re ture of the membranes. 
Presentation.—The liability to prolapse of the umbilical cord is greatest in 


ct 


r 7 trans r_presentation, next in breech, and least likely in vertex. 
tatistics in support of this statement are shown in Table I. It will also be 

ie noted (Table II) that the most frequent presentation is that of vertex when a 

“a prolapsed cord is present. This is naturally due to the fact that most deliveries 


are vertex, resulting in a greater opportunity for prolapse of the umbilical cord 
to occur in association with this presentation. Next in order of frequency of 
association with prolapsed cord are breech and transverse presentations, respec- 
tively. 
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TABLE I. PERCENTAGE INCIDENCE OF PROLAPSE OF UMBILICAL CoRD IN VERTEX, 
BREECH, AND TRANSVERSE PRESENTATIONS 


AUTHOR | VERTEX | BREECH | TRANSVERSE 
Kurzrock? 6.0 10.0 
Mengert and Longwell12 , 4.54 14.27 
Brandeberry and Kistner 4.58 12.0 
Slate and Randall : 2.3 14.6 


TABLE II. PERCENTAGE INCIDENCE OF PRESENTATION IN CASES OF PROLAPSED UMBILICAL CorRD 


NO. OF TRANS- 
AUTHOR CASES VERTEX BREECH VERSE COMPOUND 


Kurzrock® 100 59.0 23.0 18.0 
Morgan!4 42 62.0 12.0 21.5 
Mengert and Longwell12 58 58.5 33.0 8.5 
Cope13 350 60.0 21.0 15.0 
Kush10 105 52.0 29.0 19.0 
Doerr2 25 60.0 32.0 8.0 
Joubert? 203 46.3 25.6 20.7 
Fenton4 216 63.5 26.0 6.0 
Slate and Randall 59* 58.0 22.0 12.0 


*Presentation was not recorded in 4 cases. 


Prematurity.—There were 18 premature babies according to birth weight 
(less than 2,500 grams). This represents an incidence of 28.6 per cent of pre- 
maturity, associated with prolapsed cord, which is more than four times the in- 
cidence of premature babies in all deliveries (6.9 per cent). Malposition and 
malpresentation are more common in premature than in full-term deliveries. 
The increased incidence of prolapse of the cord also results from the small 
size of the presenting part, which is insufficient to fill the pelvis, thus permit- 
ting the cord to escape more easily. 

Parity.—In this series the danger of prolapse was nearly twice as great in 
multiparas (0.41 per cent) as in primiparas (0.25 per cent). This is probably 
due to the fact that the presenting part is usually higher in the multipara at 
the time of rupture of the membranes. Brandeberry and Kistner,’ and Kurz- 
rock,® also observed an increased incidence of prolapse of the umbilical cord in 
multiparas. 

Cervical Dilatation—Prolapse of the cord occurred with nearly equal 
frequency at_all degrees of dilatation of the cervix in this series except for a 
peak incidence of 35 per cent at complete dilatation (Fig. 1). The cervix 
was dilated 8 em. or more in 57 per cent of the patients when prolapse of the 
cord occurred. Fenton and D’Esopo‘ observed the greatest incidence of pro- 
lapsed cords when the cervix was fully dilated. Joubert? and Kush’ found in 
almost half Of their cases, and Kurzrock® in three-fourths of his, that the 
cervix was fully or almost fully dilated when prolapse was diagnosed. 


Rupture of the Membranes——The membranes were ruptured artificially in 
17 cases for induction of labor. In 13 of these the rupture was performed 
following the usual medical induction, and in 4 the Voorhees bag was used 
in addition. Artificial rupture was done in 12 other cases during the course 
of labor to improve the character of uterine contractions. During artificial 
rupture of the membranes, the displacement of the presenting part upward 
along with the escape of amniotic fluid predisposes to prolapse of the cord. 
Keettel and his associates"! found that prolapse of the cord and arm was twice 
as frequent when the membranes were prematurely artificially ruptured as 
when they spontaneously ruptured. 
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Twin Eregnancies— Hight twin pregnancies occurred in the series. This is 
an incidence of 1 to 7.9 in the prolapsed-cord series as compared to 1 to 86.9 
in the entire group of patients. In twin labors several factors, such as the in- 
ereased incidence of prematurity and hydramnios, and the high presenting part 
of the second twin when its amniotic sac ruptures, predispose to prolapse of the 
cord. Prolapse of the umbilical cord should be anticipated more often in twin 


labors, thus justifying more frequent vaginal examinations, especially during 


the second stage. 
Length of the Umbilical Cord,—The aver ilical cor 


was 61.7 Cm. for all cases in the series. The cord was less than 40 em. in 2 


eases (30 and 38 em.), and 75 em. or more in 8. In a study of 545 long cords 
(75 em. or more in length) by Mengert and Longwell,” it was found that pro- 
lapse occurred in 20 cases, a frequency 6 times as great as that in the entire 
obstetric service. In the present study there were 248 long cords among all 
the deliveries with 8 prolapses, which is a frequency 8 times as great as would 
be expected. 

o——o GROSS FETAL MORTALITY 


100% + o—e STILLBIRTH 
PROLAPSED CORD 


80%" 
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20% 
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Cervical dilatation when prolapse diagnosed 
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Fig. 1.—Fetal mortality in relation to cervical dilatation at the time prolapse of the cord was 
diagnosed. 


Perinata lit 


When it occurs, prolapsed cord is responsible for a very high fetal oss 
and means death to the fetus before birth in almost 50 per cent of the cases, 
with additional neonatal fatalities from anoxia and traumatic delivery. Some 
reduction in the fetal mortality rate in more recent years is indicated by the 
study of 2 ten-year periods by Cope,’* and by a comparison of the thirteen- 
year period of Mengert and Longwell,!* with the present series (Table III). 


Various Factors in Relation to Perinatal Mortality.— 


Parity: There were 15 primiparas with a gross fetal mortality rate of 40 
per cent, and 48 multiparas with a rate of 43.7 per cent. These results do not 
confirm the findings of Mengert and Longwell’? that fetal mortality from pro- 
lapsed cord is twice as high in primiparas as in multiparas, but they support 
the observations of Fenton and D’Esopo* and Brandeberry and Kistner*® that 
the fetal risk is actually slightly lower in primiparous individuals. At least 
equal significance should, therefore, be attached to prolapse of the umbilical 
cord in multiparas, as the fetal dangers may be even slightly greater than in 
primiparas. 
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TABLE IIT. PERINATAL MoRTALITY WITH PROLAPSED CORD 


NO. OF 


YEAR AUTHOR CASES GROSS % 
1915-1927 Kurzrock® 100 63.0 
1927-1947 Cope1s 350 50.6 
1928-1937 Cope1s 153 58.1 
1938-1947 Cope1s 179 47.5 
1941 Bourgeois5 155 49.7 
1940-1949 Brandeberry and Kistners 116 35.3 
1948-1949 Cox15 35 11.4 
1924-1948 Fenton¢ 216 37.5 
1926-1939 Mengert and Longwell12 58 46.6 
1947-1951 Kush10 105 49.0 
1948-1953 Joubert3 203 60.6 
1940-1953 Slate and Randall 63 42.8 


Presentation: In the presented series, the fetal mortality was higher in 
vertex presentation (35.3 per cent) than in bréech (23-t-per cent), but less 
than in transverse (57.2 per cent). These findings are in agreement with the 
reports of Cope,?* Kurzrock,? and Mengert and Longwell’? Fenton and 
D’Esopo‘ found a higher mortality in breech than in vertex presentations, and 
concluded that in the latter the favorable conditions more than compensated 
for the greater compression of the cord. The low fetal salvage in transverse 
or shoulder presentations reported by almost all authors is no doubt related 
to the greater difficulties encountered in delivering the baby. 

Station at time of diagnosis of prolapse of the cord: Of 56 eases on which 
information was available, 29 had a presenting part which was either floating 
or above the spines. Fourteen of these infants were stillborn (48.2 per cent), 
and 2 others died in the neonatal period. The presenting part was at or below 
the spines in 27, and of these, 6 were stillborn (22.2 per cent) and 3 died 
neonatally. Thus, the mortality risk was more thar twice as great when the 
presenting part was not engaged. Other authors*?* have found a lower 
fetal salvage when the presenting part was high. 

Cervical dilatation at the time of diagnosis of prolapse of the cord: The 
greater the degree of cervical dilatation when the diagnosis of prolapsed cord 
is made, the lower the fetal mortality rate. This is due to the fact that condi- 
tions are then more favorable for delivery. Fig. 1 indicates the frequency 
with which prolapse of the cord occurred at the various degrees of cervical 
dilatation, and the associated fetal mortality rates. 

Time interval between rupture of membranes and diagnosis of prolapsed 
cord: The diagnosis of prolapsed cord was made immediately after the mem- 
branes ruptured in 19 patients and among these there were 4 stillbirths (21.0 
per cent). Five cases of prolapsed cord were diagnosed within one-half hour 
of rupture of the membranes with 3 stillbirths. Of 35 prolapses occurring 2 
or more hours before a diagnosis was made, there were 12 stillbirths (34.2 per 
cent). In general, the sooner the diagnosis was made after the rupture of 
the membranes, the better the outlook for the baby. 

Time of vaginal examination in relation to rupture of the membranes: The 
earlier the diagnosis was established after rupture of the membranes, the 
lower was the fetal mortality rate. Either a prolapse of the cord occurring 
late after the rupture of the membranes, or a delay of the diagnosis of an 
earlier prolapse from procrastination in performing a vaginal examination 
after rupture of the membranes may be responsible for a progressive increase 
_ in the stillbirth rate. This suggests that vaginal examination should be made 


in every labor at the time of rupture of the membranes to avoid any delay in 
diagnosing a prolapsed cord. Any alteration of the fetal heartbeat Foal 
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indicate a more thorough examination than would be normally carried out 
and would result in the detection of many cases of occult prolapsed cord. ~ 
“Additional information obtained from vaginal examination, such as the dilata- 
tion of the cervix and the presentation of the fetus, would be of great value 
to the obstetrician in accomplishing and making plans for delivery. Care 
should be taken, however, not to push the presenting part out of the pelvis, 
and thus predispose to prolapse of the cord when making the examination. 

Time interval between diagnosis and delivery: As would be expected, there 
was a progressive increase in the mortality rate with increase in time between 
the diagnosis of prolapsed cord and delivery. Our results are sim‘lar to those 
of Fenton and D’Esopo‘* except that the mortality rate in their series rose even 
more dramatically when the time interval was increased from one-half to one 
hour, and reached 70 per cent if the delivery was not achieved until three hours 
after diagnosis (Fig. 2). A high incidence of operative delivery will be noted 
in Table IV. This was necessary in order to lessen the time interval between 
the diagnosis of prolapse of the cord and the birth of the baby. Operative 
delivery was associated with a greater fetal mortality rate due to the fact that 
conditions were usually unfavorable for intervention. 
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Fig. 2.—Fetal mortality in relation to the time interval between diagnosis and delivery. 


TABLE LV. TYPE oF DELIVERY AND ASSOCIATED FETAL MORTALITY 


NO. OF PER CENT 

TYPE OF NO. OF NEONATAL OF FETAL 

DELIVERY STILLBORNS DEATHS MORTALITY 
Spontaneous 15 5 0 40.0 
Forceps 22 1 31.8 
Breech 15 66.7 
Version and extraction 6 oaec 
Cesarean section 5 40.0 


Total 63 42.8 


Fetal mortality in relation to weight of the baby: The perinatal mortality 
for premature infants was 55.5 per cent, for mature babies 37.7 per cent, and 
for the entire group 42.8 per cent. Stillbirths occurred with equal frequency 
(33 per cent) in premature and full-term babies. This is approximately 15 
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times as great as the stillbirth rate for all deliveries (2.1 per cent). The still- 
birth rate for all premature infants born during the period under review was 
15.1 per cent, which is about half of what it was when prematurity was asso- 
ciated with prolapsed cord. There were in all 6 neonatal deaths, and 4 of 
these were of premature babies. 


Maternal Risks 


Nine patients (14.3 per cent) suffered a blood loss of over 600 ¢.c. This 
is four times greater than the general incidénce of postpartum hemorrhage 
(3.1 per cent) for the entire group and was probably due to the increased num- 
ber of associated operative procedures. 

Twelve patients (19 per cent) had a morbid puerperium. This incidence 
might have been even higher had not prophylactic antibiotics been adminis- 
tered in 22 cases. The increased morbidity was related to the necessity for 
manipulative and operative procedures to accomplish rapid delivery. Maternal 
morbidity for the entire group of obstetric patients was 5.4 per cent. 

There was one maternal death, that of a 21-year-old multipara, who died 
on the tenth postpartum day after a severe sepsis (peritonitis and bilateral 
bronchopneumonia). 

Diagnosis 


Because of the great risk to the fetus in the event of prolapse of the 
umbilical cord, the diagnosis should be made at the earliest possible moment 
so that treatment may be started at once and the fetal risk be substantially 
reduced. The condition should be kept in mind particularly when one or more 
etiological factors are present. A diagnosis of cord presentation can be made 
with certainty only by vaginal examination. However, the diagnosis of pro- 
lapsed cord was made by the appearance of the cord at the vulva in 24 in- 
stances. In 27 cases it was discovered primarily by vaginal examination. Six 
cases were detected by changes in the fetal heartbeat leading to further exam- 
ination. In some patients the cord made its appearance at the vaginal introitus 
during a rectal examination. Early vaginal examination should be advocated 
in all suspected cases. 


Treatment 


Cord Presentation—Rupture of the membranes must be alte if 
possible as the fetus is usually sale when “ey are A close check of the 
etal heartbeat will indicate any threat to the baby. An attempt to displace 
the cord to a higher level in the uterus can be attempted by postural means 
such as the knee-chest, elevated Sims, or Trendelenburg position, which are 
tolerated only for short periods without discomfort to the mother. Those 
patients in whom presentation of the cord is corrected should be delivered 
vaginally ; otherwise cesarean section should be undertaken. 


Cord Prolapse-—Whenever a condition which predisposes to prolapse of 
the Gord is present, every endeavor should be made to prevent the rupture of 


the membranes. If this occurs, an immediate vaginal examination should be 
made. When the cord is prolapsed, the patient should immediately be placed in 
a posture (knee-chest, deep Trendelenburg, elevated Sims position) so as to 
reduce compression of the cord. Attempts to replace the cord are nsually 
futile and waste valuable time. The presenting part can be held up by an 
assistant with a finger in the vagina until delivery is accomplished by cesarean 
séction or otherwise Additional oxygen should be supplied to the mother and 
immediate delivery carried out. Vaginal delivery is preferred if conditions 
are suitable. The use of Diihrssen’s incisions when the cervix is not dilated 
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and the employment of forceps or internal version will depend upon the condi- 
tions present and the experience of the operator. If vaginal delivery is not 
feasible, cesarean section should be considered if one is reasonably certain the 
baby can be delivered alive. 


If there is any question as to whether the baby is alive or not, the benefit 
of thé doubt should be given to the baby, who may still be alive although the 
Total heartbeat ts inaudible and no pulsstion in the cord detectable, especially 
during or soon after a contraction, as both may return between contractions, 
Only in eases of extreme prematurity (nonviability) and cases of severe dis- 
tress, associated with conditions not satisfactory for vaginal delivery and 
showing no improvement by supportive efforts, should the presence of a pro- 


lapsed cord be accepted as an unfortunate circumstance about which nothing 
can be done. 


Summary and Conclusions 


1. Sixty-three cases of prolapse of the umbilical cord which occurred at 
the State University of Iowa Hospitals between Jan. 1, 1940, and Dee. 31, 
1953, have been reviewed, 

2. In a survey of 24 different publications, there were reported 4,296 
prolapsed cords in 669,547 deliveries, an incidence of one ease in 156 deliveries. 

3. The liability of the umbilical cord to prolapse is greatest in transverse, 
less likely in breech, and least liable in vertex presentation. 

4. The gross fetal mortality was 42.8 per cent and is mainly caused by 
(a) delay in the diagnosis of prolapse of the umbilical cord, (b) high operative 
delivery rate, and (¢) increased incidence of prematurity. 

5. Prolapse of the umbilical cord could be diagnosed more quickly by 
frequent and repeated checks of the fetal heartbeat and by vaginal examina- 
tions performed soon after the rupture of the membranes. 

6. Treatment of prolapse of the cord, when the fetus is still viable, is im- 
mediate delivery, by the vaginal route if conditions are suitable, otherwise by 
cesarean section. 
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THE INFLUENCE OF MULTIPLE BIRTHS ON PERINATAL LOSS 


MADELENE M. DoNnNELLY, M.D., Des Mornes, Iowa 
(From the Division of Maternal and Child Health, Iowa State Department of Health) 


IDESPREAD interest in the further reduction of needless infant deaths 

has stressed the need for closer scrutiny of all information available from 
perinatal studies. 

A review of Iowa statistics for the years 1953 and 1954 revealed two 
significant facts about multiple births which indicated the need of a more 
detailed study of twinning. 

First, almost 20 per cent of all infants born who were premature by birth 
weight or by weeks of gestation were products of multiple births. 

Second, the neonatal death rate for multiple infants was six times and 
the fetal death rate almost three times that for single infants. 

Information for this study was obtained from birth and death certificates. 
Total births included live births and fetal deaths. All births were included 
regardless of birth weight of the infant (250 grams or more). ‘‘Not stated’’ 
birth weights were distributed, the period of gestation being utilized when 
available. There were 11 sets of triplets not included in the study. Race was 
not considered as the non-white population of Iowa is less than 1 per cent and 
is of no statistical significance. In calculating rates involving parity of the 
mother, the parity appearing on the certificate of the first twin was used. All 
rates were based on 1,000 births. The significance of rates was tested by use 
of standard errors and critical ratios. 

During the two years studied there were 128,817 births which included 
1,399 pairs of twins. Multiple infants comprised 2.2 per cent of all infants 
born. The ratio of one pair of twins for every 92 births is a little lower than 
quoted in other studies. However, the percentage of members of plural sets 
among the total births is the same as reported in 1954 by the National Office of 
Vital Statisties.* 


Mother 


Age and Parity.—The rate of twinning increased with the age and parity 
of the mother (Table I). In 1941 Potter and Crunden? reported that 29.6 per 
cent of twins in their study were firstborn infants. In 1949 Potter and Fuller’ 
reported that 35 per cent of the twins studied were firstborn infants. Earlier 
Guttmacher‘ reported a similar high percentage of twins from primigravidous 
mothers. Actually only 17.3 per cent of the Iowa twins were firstborn infants. 
This disparity may be accounted for by the fact that since 1950 there has been 
a decrease in the ratio of firstborn infants. 

Prenatal Care.—About 70 per cent of all mothers in Iowa are examined 
in the first trimester of their pregnancy. The number of early examinations 
decreases with the increase of parity. Of the primigravidas, 77.6 per cent re- 
port to their physician in the first trimester while only 56.6 per cent of those 
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to have the fourth or later delivery receive early care. This same picture is 
seen in the mothers of twins, with 81 per cent of those pregnant for the first 
time examined in the first trimester compared to 60 per cent of the grand- 
multiparas. 

Complications.—Potter and Fuller* and Hirst® reported an increased incidence 
of toxemia and other complications in multiple pregnancies. Toxemia was men- 
tioned on only 5 per cent of the twin certificates, an incidence no higher than 
that reported for single births. Although Iowa birth certificates have a space 
for noting any complication of pregnancy, incomplete reporting makes such 
conclusions unreliable. 

Length of Gestation.—The length of gestation in weeks is recorded on the 
birth certificate. Gestation reached 40 weeks in 769.1 of every 1,000 single 
infants while only 418.2 of every 1,000 multiple infants had a gestation period 
of this length (Table IT). 


TABLE I. RATE OF TWINS PER 1,000 SINGLE BirTHS By AGE AND Parity oF MOTHER 


AGE | PARAQ | PARAI | PARAIZ | PARATIII+ | TOTAL 
Under 20 years 4.9 7.6 14.3 5.8 
20-24 8.4 7.4 10.3 8.8 
25-29 9.3 9.7 12.6 ged! 11.9 
30-34 15 10.2 14.8 16.5 14.1 
35-39 15.2 15,2 13.6 17.0 15.9 
40 and over 18.4 10.2 24.1 Bibs 14.9 
Total 8.8 11.9 15.3 


TABLE II. DISTRIBUTION OF BIRTHS BY WEEKS OF GESTATION. RATES PER 1,000 BIRTHS 


WEEKS OF GESTATION | SINGLE BIRTHS | TWIN BIRTHS 
27 and less 6.2 42.2 
28-31 TL 53.6 
32-35 20.0 117.2 
36 46.6 100.8 
37-39 LAL! 268.0 
40 and over 769.1 418.2 


Type of Delivery—tThe usual pattern of type of delivery in Iowa is shown 
in Table III. The tendency to increased manipulative deliveries among twins, 
particularly the second twin was significant. Variations in other types of de- 
livery were not significant except for the reduced rate of spontaneous delivery 
of the second twin. 


TABLE III. Type or DELIVERY PER 1,000 BIRTHS 


SINGLE 


TYPE DELIVERY DELIVERIES FIRST TWIN SECOND TWIN 
Spontaneous 771.2 733.4 701.2 
Low forceps 177.1 138.0 84.3 
Mid or high forceps 8.6 9.3 18.6 
Cesarean section 35.5 49.3 49.3 
Other manipulations 7.3 70.1 146.5 

Infants 


Sex.—aA little over two-thirds (68.0 per cent) of the pairs of twins were 
of the same sex and 382.0 per cent were of opposite sex. Of the 951 pairs of 
Ssame-sexed twins, 454 pairs were female and 497 pairs were male. The over- 
all ratio of male to female among twins was 515.4 to 484.6 and among single 
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infants 514.3 to 485.7. From information available on birth certificates it was 
impossible to differentiate enzygotic from dizygotic twins except to assume 
that all twins of unlike sex must be dizygotie. 


Birth Weight.—The birth weights of twins were lower than those of single 
infants with the weight of the second twin a little less than that of the first. 
Distributions by birth weights are shown in Table IV. All infants with a birth 
weight of 2,500 grams or less were classified as premature. In twins, as in 
single infants, the highest rate of prematurity occurred among firstborn in- 
fants (Table V). There was a higher rate of prematurity among like-sexed 
twins, with female twins showing more prematurity than males (Table VI). 


TABLE IV. DISTRIBUTION OF INFANTS BY BIRTH WEIGHT PER 1,000 BIRTHS 


SINGLE | 
WEIGHT IN GRAMS INFANTS FIRST TWIN SECOND TWIN 

Less than 1,000 4.9 45.7 44.3 
1,000-1,500 5.3 43.6 48.6 
1,501-2,000 9.4 108.6 117.2 
2,000-2,500 34.9 273.0 277.3 
2,501-3,000 144.2 313.8 323.1 
3,001-3,500 368.8 178.0 146.5 
3,501-4,000 315.4 34.3 39.3 
4,001-4,500 97.2 2.9 3.6 
4,501 and over 19.9 


Total premature 54.6 471.0 487.5 


TABLE V. PREMATURITY OF SINGLE AND TWIN INFANTS BY PARITY OF MOTHER. RATES PER 
1,000 BIRTHS 


PREMATURITY RATE 


SINGLE 
PARITY OF MOTHER INFANTS FIRST TWIN SECOND TWIN 
Para 0 63.9 607.4 632.2 
Para i 52.0 504.9 | 
Para ii 45.1 404.0 404.0 
Para iii+ 50.8 401.6 411.6 


TABLE VI. PREMATURITY OF TWINS By SEX OF PAIR. RATES PER 1,000 BIRTHS 


PREMATURITY RATE 
SEX OF PAIR FIRST TWIN | SECOND TWIN 
Opposite sex 410.7 410.8 
Same sex 483.7 506.8 
Both male 428.6 468.8 
Both female 544.1 548.5 


Neonatal and Fetal Death Rates——There were 241 neonatal (less than 28 
days) deaths in the group of 2,798 twin infants. In addition, there were 17 
infant deaths which are not considered in this study. The neonatal death 
rate for twins was 86.1 and for single infants 14.0. There were 90 fetal deaths 
in the group of twins, giving a fetal death rate of 32.1, while the rate for 
single infants was 13.2. 

The death rates for twins tended to decrease as birth weights and weeks 
of gestation increased (Tables VII and VIII). 

Both neonatal and fetal death rates for twins were significantly higher 
than for single infants. This was not evident, however, when infants were 
grouped by birth weights. In the group with birth weights of 1,000 grams or 
less and in the group with birth weights of 1,001 to 2,500 grams, the difference 
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between the neonatal death rates of twins and of single infants was not statis- 
tically significant. The fetal death rates of these two groups were significantly 
lower for twins than for single infants. In the group that weighed over 2,500 
grams, both neonatal and fetal death rates were higher for twins than for 
single infants, but the numbers of twins in this group were exceedingly small. 
The total neonatal and fetal loss among twins exceeded that of single infants 
by virtue of the fact that the incidence of prematurity in the twin group was 
almost ten times that of single infants. 


TABLE VII. DEATH RaTEs PER 1,000 BirTHS BY BIRTH WEIGHT 


NEONATAL DEATH RATE | FETAL DEATH RATE 

BIRTH WEIGHT IN SINGLE FIRST SECOND SINGLE FIRST | SECOND 
GRAMS INFANTS TWIN TWIN INFANTS TWIN | TWIN 
1,000 and less 602.3 671.9 645.2 455.7 218.8 258.1 
1,000-1,500 482.0 557.4 661.8 324.3 49.2 117.6 
1,501-2,000 185.9 118.4 128.1 156.4 59.2 91.5 
2,001-2,500 47.2 20.9 36.1 44.5 7.9 18.0 
2,501 and over 5.4 8.1 16.7 6.5 9.5 11.2 
Total 14.0 77.9 94.4 13.2 25.7 38.6 


TABLE VIII. DrATH RATES PER 1,000 BIRTHS BY WEEKS OF GESTATION 


NEONATAL DEATH RATE | FETAL DEATH RATE 
SINGLE SINGLE 
WEEKS OF GESTATION INFANTS TWINS INFANTS TWINS 
27 and less 552.7 658.1 378.4 239.3 
28-31 329.2 384.1 210.1 53.0 
32-35 101.8 186.0 95.5 42.7 
36 18.7 31.9 30.2 21.3 
37-39 9.5 33.0 12:2 18.6 
40 and over 9.4 Lick 
Total 14.0 86.1 13.2 ge 


The neonatal and fetal death rates were apparently higher for the second 
than for the first twin. The neonatal death rate for the first twin was 77.9 
and for the second 94.4. The fetal death rate for the first twin was 25.7 and 
for the second 38.6. The difference between these rates was not of statistical 
significance. When the rates were calculated for the various weight groups 
there was no significant difference between the neonatal death rates of the 
first and second twin in any weight group. In the group weighing 1,001 to 
2,500 grams, the fetal death rate for the second twin was significantly higher 
than for the first but there was no significant difference in fetal death rates in 
the infants weighing less than 1,000 grams or in the group that weighed over 
2,500 grams. These findings do not agree with those of Bender*® and Kurtz’ but 
Potter and Fuller® felt that there was no significant difference between the 
death rates of the first and second twins. 

The neonatal death rate for twins of opposite sex was 62.5 and for same- 
sexed twins was 97.3, a significant difference. The fetal death rates for these 
two groups were 14.5 and 40.5, also significant. Record and co-workers® sug- 
gested that a high percentage of same-sexed twins are enzygotice and that 
sharing a single placenta contributes to fetal risk. 

The neonatal death rate for all male infants was 95.7 and for female in- 
fants was 76.0. The fetal death rate for males was 31.9 and for females 42.7, 
a reversal of the neonatal death rate. The differences in these rates were 
significant. 

The neonatal and fetal death rates tended to decrease with an increase 
in age of the mother until she reached 40 years (Table IX). These rates also 
decreased as the parity of the mother increased (Table X). 
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The chief causes of death of twins were listed as ‘‘prematurity unquali- 
fied’’ and ‘‘asphyxia and atelectasis’ (Table XI). Rates for both of these 
causes exceeded those for single infants as did ‘‘congenital deformities,’’ 
‘fother injury at birth,’’ and ‘‘pathology of cord or placenta.’’ The chief 
causes of death among mature infants were ‘‘congenital deformities’’ and 
‘*birth injuries.’’ 


TABLE IX. DEATH RATES OF TWINS BY AGE OF MOTHER PER 1,000 BIRTHS 


NEONATAL DEATH RATE FETAL DEATH RATE 


AGE OF MOTHER FIRSTTWIN | SECOND TWIN FIRST TWIN | SECOND TWIN 
Under 20 years 130.4 115.9 43.5 43.5 
20-24 115.4 142.9 24.7 46.7 
25-29 77.1 81.8 28.0 18.7 
30-34 44.6 73.2 25.5 25.5 
35-39 34.5 41.2 17.2 5.7 


40 and over 102.4 142.9 


TABLE X. DEATH RATE OF TWINS BY PARITY OF MOTHER PER 1,000 BIRTHS 


NEONATAL DEATH RATE | FETAL DEATH RATE 

PARITY OF MOTHER FIRST TWIN | SECOND TWIN | FIRSTTWIN | SECOND TWIN 
Para 0 133.7 136.4 57.9 57.9 
Para i 106.6 114.8 19.7 36.1 
Para ii 73.4 87.6 22.6 33.9 


Para iii+ 48.2 66.3 16.1 34.1 


TABLE XI. DEATH RATES PER 1,000 BirTHS BY CAUSE OF DEATH 


SINGLE FIRST SECOND 
CAUSE OF DEATH INFANTS TWIN TWIN 


Neonatal Deaths.— 


Prematurity unqualified 3.3 32.9 36.5 
Intracranial and spinal birth injury 2.0 2.1 4.3 
Other injury at birth 1.9 10.7 7.9 
Asphyxia and atelectasis 2.2 14.3 25.7 
Congenital deformity 1.7 5.0 5.7 
Maternal disease 0.6 0.7 1.4 
Erythroblastosis 0.6 1.4 2.1 
Pneumonia 0.4 1.4 2.9 
Other infection 0.2 0.7 

Accidents 0.2 


Fetal Deaths.— 


Pathology of placenta or cord 5.5 11.4 15.7 
Difficulties of labor 1.2 1.4 4.3 
Congenital deformity 1.3 1.4 2.1 
Maternal disease 1.2 0.7 0.7 
Erythroblastosis 0.8 1.4 2.8 


Summary 


Multiple births occurred in Iowa during 1953 and 1954 in approximately 
1 per cent of all deliveries, yet they contributed an appreciable number of 
premature infants. 

The incidence of multiple births increased with the age and parity of the 
mother. 

Less than one-half of the multiple pregnancies reached 40 weeks of gesta- 
tion. 

Multiple infants were delivered more frequently by methods considered 
hazardous than were single infants. 
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The neonatal and fetal death rates for twins were higher than for single 
infants, especially for those with a birth weight over 2,500 grams. 

The neonatal and fetal death rates for second twins were not significantly 
higher than for first twins. 


The highest death rates for twins were found when the age of the mother 
was under 25 or over 40, and when the mother was pregnant for the first or 
second time. 


Conclusions 


Although there can be no control over the conception of multiple infants, 
it remains a problem of physicians to recognize the possibility of twins, es- 
pecially in older multiparous women. 

Awareness of the problems of multiple births should lead to earlier diag- 
noses of multiple pregnancies. In 1939 Hirst® urged doctors to become ‘‘twin 
conscious,’’ to facilitate earlier diagnosis. Once a twin pregnancy has been 
diagnosed the mother should receive unlimited prenatal supervision and should 
be counseled wisely as to the problems involved. Unfortunately, the older 
multiparous woman, who is more apt to have twins, is the one who does not 
seek early prenatal care. Because many complications other than multiple 
pregnancy are likely to be more frequent in older multiparas, an educational 
program is indicated to teach all mothers the importance of adequate prenatal 
care. 


It is evident that less than one-half of the twin pregnancies reach the full 
Jess tne 


gestation period. Once a multiple pregnancy is diagnosed, every effort should 
be expended to see that the pregnancy reaches term. Bender® suggested bed 
rest during the latter stage of pregnancy and Kurtz’ felt that prenatal care 
could be improved at least by earlier diagnoses. 

All writers who have shared an interest in twinning have felt that the 
method of delivery of the second twin had become routine version and ex- 
traction. If this method of delivery is contributing to poor fetal salvage, ob- 
stetricians should re-evaluate its use. This should be especially stressed in 
training centers, and plans should be made to teach manipulative methods to 
students by manikin rather than by elective use of version for twins. 


Concerted efforts in stressing earlier diagnoses of multiple pregnancies, 
more definite prenatal supervision, and improvement of obstetrical manage- 
ment should reduce the hazards of twin infants and give them a better chance 
of survival. 
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CHLOROFORM AS AN OBSTETRICAL ANESTHETIC* 
A Report of 18,302 Cases 


CAMERON Duncan, M.D.,{ JosepH F. HinpMAN, M.D., ANb 
Harotp W. MayBercGer, M.D., BRooK.yn, N. Y. 


(From St. John’s Episcopal Hospital) 


T IS the purpose of this paper to state our clinical experiences over a thirty- 
year period with chloroform as an obstetrical anesthetic, pointing out our 
success with it in contrast to the detrimental reports commonly circulated. 


Material 


The records of 22,724 consecutive deliveries at St. John’s Episcopal Hos- 
pital from June, 1924, to Dee. 31, 1954, inclusive, have been reviewed. Of 
this total number, 17,737 patients received chloroform alone as their obstetrical 
anesthetic; 565 received chloroform in combination with some other agent, 
making a total of 18,302 patients who received chloroform during delivery. 
During the same years, 3,671 patients were delivered with other agents as 
obstetrical anesthetics, and 751 patients were delivered with no anesthesia. 
In the 18,302 cases in which chloroform was administered for delivery, there 
were 7 deaths, none directly attributable to the use of chloroform as an 
anesthetic agent. 


Case Reports 


These 7 deaths are listed briefly: 


1. 1940. A 45-year-old Negro primipara with multiple fibroids who died on the fifth 
postpartum day of septicemia. 

2. 1940. A 25-year-old white primipara who died 7 hours post partum of hemorrhage. 

3. 1941. A 27-year-old white primipara who died on the forty-third postpartum day of 
pulmonary infarction. 

4, 1941. A 33-year-old Negro multipara who died 1 hour and 20 minutes after version 
and extraction of the second twin. A ruptured uterus was found on autopsy. 

5. 1942. A 38-year-old white multipara who died on the eighth postpartum day of pul- 
monary embolism. 

6. 1943. A 17-year-old Negro primipara who died in a crisis of sickle-cell anemia 24% 
hours after premature delivery. Cardiac dilatation, sickle-cell.anemia, and tuberculous 
vaginitis were found at autopsy. 

7. 1949. A 19-year-old Negro primipara who died 33 hours post partum of a fulminat- 
ing postpartum toxemia, pituitary necrosis, and afibrinogenemia. Acute necrosis of the 
pituitary gland, peripheral necrosis of the liver lobules, and glomerular ischemia were described 
on autopsy. 

It is apparent that none of these died of cardiac or respiratory arrest and 
only one case, No. 7, might be questioned as a possible example of late chloro- 
form poisoning. It does not follow the accepted pattern of late chloroform 
toxicity, however. 
*Presented at a meeting of the Brooklyn Gynecological Society, May 18, 1955. 
¢Dr. Duncan died on March 4, 1956, 
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Advantages 


There are certain advantages to the patient and to the physician in the 
use of chloroform for anesthesia, the first of which is the speed with which 
anesthesia can be accomplished. Preanesthetic medication is less necessar 
with chloroform and no preliminary induction agent 18 Teete There is Tess 
production of mucus in the occasional case not given scopolamine or atropine 
fhan would be seen with ether. The excitement period is very short and ade- 
quate anesthesia can be achieved quickly should the labor be precipitate. An- 
other advantage is the rapid and easy recovery experienced by the patient. 
It is our experience in clinical observations, supported by the observations of 
others’ that retching and vomiting are less common among patients anes- 
thetized with chloroform than with ether. Its low volatility, noninflammabil- 
ity, nonexplosiveness, relative inexpensiveness, and convenience of handling 
are also advantages.2, Cumbersome and expensive apparatus is not necessary 
for its administration. 

While chloroform has been shown to pass the placental barrier,** the 
amount recetvéd by the infant, if the recommended technique of administra- 
tion is followed, has not appeared to be sufficient to cause respiratory depres- 
sion. 


Disadvantages 


The oft-quoted disadvantages in the use of chloroform include cardiac 
arrest, which we have not seen; respiratory depression to apnea, which is a 
priori evidence of overdosage; and diminution of the powers of labor with 
relaxation of the uterus and increased postpartum bleeding, which should not 
occur if the technique recommended is followed. The tendency of chloroform 
to decrease the strength of uterine contractions can be used as an advantage 
In cases of tetany, or extremely violent labor. It need not be a disadvantage 
if the anesthetic is used only at the end of the second stage. Late toxic mani- 
festations of hepatic and renal damage have not been demonstrated in our 
series, It wotild be presumptuous of us to attempt laboratory evidence of the 
effect of chloroform on the liver and kidneys when we could so much better 
refer to the monograph on chloroform by Waters.° 


Techniques 


The technique of administration of chloroform for anesthesia is probably 
the most important element in its safe and satisfactory use. The very potency 
which gives chloroform some of its advantages also gives it a low safety index, 
but anyone administering chloroform with care and adequate knowledge of 
the essentials of anesthesia should have no difficulty in maintaining the very 
light anesthesia which is necessary for obstetrical delivery. We use a wire 
mesh mask covered with nine or ten layers of gauze carefully trimmed to pre- 
vent soaking, which is supported about 2 fingerbreadths above the patient’s 
chin, thereby allowing free circulation of air. The patient’s face is protected 
by a film of petroleum jelly and a drop of mineral oil is placed in each eye. 
Chloroform should be dropped onto the mask so slowly that each drop may bé 
counted. Chloroform has little tendency to stimulate respiration and a grad- 
ual-depression of respiration occurs with deepening anesthesia. The admin- 
istrator must take care not to give too strong a concentration of vapor. Physi- 
cal signs acceptable in estimating depth and control in dosage of other agents 
are often unreliable in the case of chloroform. ‘‘A condition bordering on 
analgesia only is often sufficient for the continuation of a procedure, once ade- 
quate saturation has been established.’”® 


It is our belief that adequate preparation of the patient as to fluid balance 
and glucose, when necessary for support, combined with the generally better 
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nutrition prevalent today, adds greatly to the margin of safety, especially with 
regard to damage to the liver. It should also be mentioned that_methionine 
and cystine® and_sulfanilamide’ provide considerable protection 0 the liver, 
even when administered after the anesthetic. They, therefore, could be used 
to counteract the effect of an unexpectedly prolonged period of anesthesia, 
although with proper selection of patients they should not be necessary. 
Should a deeper and more prolonged anesthetic be needed, it is our practice 
change open-drop ether. For repair of an extensive episiotomy, a [0éal 
anesthetic can be used to supplement chloroform, which is used very sparingly. 


\\\ ' Chloroform should not be given to an eclamptic or even to a pre-eclamptic 


a patient no matter how mild the case. A patient who has been in labor for a~ 
long time should be properly hydrated and supported with glucose before 
anesthesia is administered. Pre-existing hepatic, cardiac, or renal disease is 
a contraindication to the use of chloroform. It should be noted here that the 
number of maternal deaths in our 4,422 cases in which chloroform was not 
used was higher (11 deaths), than among the 18,302 that did receive chloro- 

form. However, all our sicker patients and those for whom chloroform was 

not considered safe were put in that smaller group. Therefore, no comparison 
ean be made of the anesthetic agents themselves. 


Summary 


We have conducted a survey of 22,724 consecutive deliveries, 18,302 of 
them under chloroform anesthesia either alone or in combination with an- 
other agent. Of the maternal deaths in this group, none is directly attributed 
to the anesthetic agent. We do not propose chloroform as the ideal anesthetic. 
We feel, however, that its several advantages deserve reappraisal in the light 
of modern obstetrics and proper administration and should not be lost sight of 
because of ancient prejudice. If chloroform were to be studied as a new 
agent by current methods of investigation, along with modern obstetrical tech- 
niques, its effectiveness and acceptance might rival that of any of the new 
agents. A recent favorable report by Lenahan and Babbage® is a study of 
chloroform in a modern setting. Irving W. Potter® of Buffalo has used chloro- 
form as his anesthetic of choice in approximately 30,000 deliveries, and con- 
tinues to use it. We repeat that our observations are purely clinical and we 
are indebted to others for laboratory work which supports our findings. 


Conclusion 


Chloroform, properly used, has been a convenient, pleasant, and safe 
agent for obstetrical anesthesia. 
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J CHLORPROMAZINE AS A SEDATIVE IN LABOR 


Bert B. HERSHENSON, M.D., CLAupE H. Koons, M.D., ano 
DuncaAN E. Rem, M.D., Boston, Mass. 


(From the Boston Lying-in Hospital and the Department of Obstetrics, Harvard Medical 
School) 


URING the past two decades the Boston Lying-in Hospital has been striv- 

ing to achieve adequate sedation of the woman in labor without creating 
undesirable side effects in the mother or the fetus. 

Over a period of years we have found scopolamine to be the most con- 
stantly useful drug in producing amnesia. Our most successful method of 
obtaining obstetrical amnesia and analgesia has been the use of scopolamine 
with a limited amount of barbiturate given early in labor. However, this 
therapeutic regimen may occasionally be associated with increased psycho- 
motor activity. Only prohibitive doses of depressant drugs would control this 
cortical excitation, with the exception of apomorphine in subemetie doses.* 

Recently we? reported on the utilization of a new antipsychomotor drug, 
chlorpromazine,* as an integral part of our present therapeutic regimen dur- 
ing labor. The current report is a more extensive study of chlorpromazine 
with the purpose of further determining its usefulness during labor. 

Chlorpromazine (Thorazine) was originally developed in France and used 
as a hypothermic drug in anesthesia. Its essential characteristics have been 
described? previously. We have employed the standard 2.5 per cent aqueous 
solution of the drug in this study. 


Action in Human Beings 


The drug, chlorpromazine, has been used as an inhibiting agent for the 
control of various states of mental agitation. It has an inherent sedative 
property along with an ability to potentiate the effects of_soporific, hypnotic, 
narcotic, analgesic, and anesthetic agents. It is being used widely as an anti- 
emetic drug. The pntipsychomoton action ¢ homotor action of chlorpromazine in producing a 
quieting effect on the patient in labor is impressive but the drug has a number 
of side reactio The chief effect on the cardiovascular system is to induce a 
variable hypotensive state frequently accompanied by a compensatory tachy- 
cardia, Pre-existing and potential causes in the production of hypotension are 
accentuated under the influence of chlorpromazine. In this study a drop in 
pulse pressure of 20 mm. or more of Hg was considered a hypotensive effect 
and a drop in systolic pressure of 40 mm. Hg or more and in diastolic pressure 
of 20 mm. Hg or more was considered a marked hypotensive effect. 

Another side effect is jaundice, reported in a small percentage of patients 
who are given chlorpromazine for a protracted period (two weeks or more) 
and in comparatively high dosages. This appears to be an obstructive type 
of jaundice without liver parenchymal involvement. Sin 


_*We are indebted to Mr. C. W. French of Smith, Kline & French Laboratories, Phila- 
dephia, for providing us with a constant supply of the drug under the name Thorazine. 


1007 


1008 HERSHENSON, KOONS, AND REID Am. J. Obst. & Gynec. 


November, 1956 


An allergic response to chlorpromazine has been observed and reported 
in the literature.* * We have had 3 patients exhibit allergic phenomena after 
having received chlorpromazine during labor. Two of these were found to 
have been hypersensitive to codeine. Withdrawal of codeine caused resolu- 
tion of the rash in both instances. The third patient developed a large wheal 
at the site of injection of a mixture of 25 mg. of chlorpromazine and 0.4 mg. 
of scopolamine. An intramuscular injection of Ergotrate caused a similar 
wheal to appear, and upon questioning of this patient later it was found that 
she was of an allergic nature and had previously exhibited dermatographism. 

Several of our nurses who handle chlorpromazine have demonstrated con- 
tact dermatitis to this drug. The eezema-like lesions occur on the face, hands, 
and other exposed body surface areas and appear as edema, fissures, and 
desquamation. During the past several months personnel handling the drug 
have been free of any reaction when they observe the proper precautions. 

The necessity of exercising caution in the administration of central nerv- 
ous system depressants in addition to chlorpromazine during labor must be 
emphasized. The usual doses of morphine, Demerol, Dilaudid, Pantopon, and 
similarly acting drugs, or increased doses of barbiturates should not be used 
in conjunction with chlorpromazine. 


Method of Administration 


The intramuscular route of administration was used mainly in the cur- 
rently reported study, although the drug was given intravenously in a rare 
situation to control a hyperactive patient. In the latter instance, the drug was 
diluted and administered slowly in fractional amounts according to therapeutic 
effects ; the dose never exceeded 12.5 mg. of chlorpromazine. Hypotension and 
the possibility of circulatory collapse are more apt to occur when the drug is 
given intravenously. If it is necessary to administer a vasopressor drug, 
norepinephrine (Levophed) has been found useful. Epinephrine should not 
be gi ressor effects may be reversed by chlorpromazine. Be- 
eause of the versatility of this drug, overdosage and indiscriminate use under 
all cireumstances should be avoided. 

The assistant resident on duty orders the medication for the patient dur- 
ing labor. The actual administration of the drugs is carried out by the nurs- 
ing staff. A copy of the regimen for each group studied was posted in the 
labor room in order to eliminate as many variables as possible. Evaluation 
of the laboring patient’s response to the medication was made and recorded 
by the resident in charge of the labor room. The anesthetist aided in evalua- 
tion of the patient at delivery. Within the first 24 hours after delivery the 
patient was interviewed with regard to the amnesic and other effects of medi- 
cation during her labor. 


Results and Evaluation 


In a preliminary report? from this clinic, chlorpromazine was used alone 
and in combination with other drugs. It was found to have no amnesic action 
when given alone. Chlorpromazine was found to cause_both maternal and 
fetal depression on occasion when administered with Demerol, Dilaudid, or 
large doses of barbiturates. 

This communication 18 regarded as a further report on the use of chlor- 
promazine in labor. Although over 1,800 patients have received chlorpromazine 
in amounts varying from 12.5 mg. to 200 mg., about 1,100 of these were not in- 
eluded in this study. The reasons for exclusion of the latter group are: (1) 
other drugs such as Dilaudid, morphine, Pantopon, or Demerol were intro- 
duced ; (2) the dosage or time interval was not executed according to schedule; 
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(3) insufficient data were recorded by the observer; or (4) the patient was 
delivered in less than two hours after receiving the initial medication. The 
group studied consisted of 625 patients of whom 362 composed the several 
pilot groups. Of the remaining 263 patients, 138 were primiparous and 125 
multiparous. 


TABLE I. PREANESTHETIC MEDICATION DURING LABOR FOR VAGINAL DELIVERY 


TIME OF ADMINISTRA- 
PERIOD PURPOSE TION DRUG DOSE ROUTE 
1 Psychic sedation larly in established Seconal 180mg. Oral or rectal 
labor (after admis- 
sion enema) 


Amnesia and anal- When patient first Scopolamine (a)* Intramuscular 
gesia complains of pain Chlorpromazine (b)* Intramuscular 

A. Initial medi- Usually % to 1 hour 

cation after 1 
B. Second medi- One hour after A Scopolamine (c)* Intramuscular 
cation Chlorpromazine (d)* Intramuscular 
C. Third medi- Two hours after B Scopolamine (e)* Intramuscular 
cation and every two Chlorpromazine (f)* Intramuscular 
hours thereafter 


Intermediate med- As indicated for 
ication hyperactivity Chlorpromazine 12.5mg. Intramuscular 


*The study Groups received the following doses of medication: 
Group I (a) 0.4 mg. (c) mg. (e) 0.3 mg. 
(b) 25 mg. (d) mg. (f) 12.5 mg. 
Group II (a) ‘4 me. te) mg. (e) 0.3 mg. Note: (a) and (b) given at time of 
(b) 25 mg. (d) mg. (f£) 12.5 mg. Seconal 
Group III (a) -6 mg. (c) mg. (e) 0.3 mg. Note: (a) and (b) given at time of 
(db) mes. mz. (f) 12.5 meg. Seconal 
Group IV (a) .6 mg. (c) mg. (e) 0.3 mg. Note: (a) and (b) given at time of 
(b) mg. (d) mg. (f) 12.5 mg. Seconal 
Group V (a) mg. (c) .38 mg. (e) 0.3 mg. Note: (a) and (b) given at time of 
(b) mg. (d) 25 mg. (f) 12.5 mg. Seconal 
Group VI (a) mg. (c) 4 mg. (e) 0.3 mg. Note: (a) and (b) given at time of 
(b) ms. (d) 126.me. 125 me. Seconal. Repeat Seconal 
90 mg. with third dose 
nig. tC) or e .3 mg. Note: Seconal 90 mg. per rectum 
mg. optional with fourth dose. 
mg. (d) 12.5 mg. 2.5 mg. (a) and (b) at time of 
first dose 
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The ages of the patients studied varied from 16 to 45 years, the majority 
being in the third decade of life. Their parity varied from i to x, and their 
weight from 100 pounds to over 300 pounds. The shortest gestational period 
was 35 weeks, the longest 43814 weeks; in approximately 95 per cent of the 
eases the length of gestation varied from 38 to 42 weeks. Patients who pre- 
sented serious cardiovascular, respiratory, hepatic, renal, or metabolice dis- 
eases were excluded from this study, as were those with a length of gestation 
of less than 35 weeks. 

Before arriving at a tentative optimum regimen of premedication in labor, 
6 pilot groups were studied. 

Group I was used in the preliminary report and showed 87.5 per cent sat- 
isfactory amnesia in the primiparous patients but the multiparas were not 
medicated soon enough or strongly enough in 36 per cent of the cases. 


In Group II scopolamine and chlorpromazine were administered at the 
time of administration of Seconal. This resulted in 100 per cent of the 
primiparas and 86 per cent of the multiparas receiving satisfactory amnesia- 
analgesia. About 10 per cent, however, would have liked the medication to 
take effect sooner. 
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In Group III an increased dose of scopolamine was administered, the 
remainder of the schedule repeating Group II. This change proved most 
satisfactory for both primiparas and multiparas. However, psychomotor 
hyperactivity was not controlled completely in about 30 per cent of these 
patients. 


In Group IV the dosages of both chlorpromazine and scopolamine were 
increased. The result was a marked decrease in psychomotor excitement 
along with a high degree of satisfactory amnesia in most patients. However, 
over 11 per cent of this group were depressed sufficiently to tolerate a 
nasopharyngeal airway in a few instances. 


_ _In Group V the second dose of scopolamine was decreased. There was 
little influence on the occurrence of depression with a decrease in the amnesic 
effect. 


In Group VI the second dose of chlorpromazine was decreased while 
the second dose of scopolamine was increased. It was our impression that two 
consecutive 25 mg. doses of clorpromazine were the cause of the continued 
occurrence of depression. The second dose of scopolamine was increased from 
0.3 mg. (1/200 grain) to 0.4 mg. (1/150 grain) with the purpose of reaching a 
more satisfactory amnesic effect in a higher number of multiparous patients. 
In addition, the administration of Seconal, 100 mg. per rectum, was optional 
at the time of the third dose of medication. This added increment of Seconal 
was helpful in sedation of the primiparous patients who were having moder- 
ately long labors. The result of this variation was a decrease in the incidence 
of depression, both in frequency and intensity, with an increase in satisfactory 
amnesia. 


Group VII is the last of the series to be reported at this time. In this 
group the merits of Groups III and VI were combined with a degree of flex- 
ibility at the discretion of the physician managing the patient. The number 
of patients in this group was 263, 138 primiparas and 125 multiparas. Ninety 
per cent of the primiparas and 83 per cent of the multiparas were completely 
comfortable and satisfied with their medication during labor. Over 90 per 
cent of the primiparas had complete amnesia soon after the second dose of 
medication. Approximately 86 per cent of the multiparas had complete 
amnesia soon after their second dose of medication. Psychomotor hyper- 
activity was eliminated in 86 per cent of the primiparas and 77 per cent of the 
multiparas. All were well controlled between uterine contractions and severe 
psychomotor hyperactivity, as seen when scopolamine was given alone or com- 
bined with barbiturates, was not observed. While some patients were aroused 
by their pains, they did not require restraint and whenever the latter was 
required the drug was considered a failure. It was with this schedule that 
pain relief approached the ideal more closely, namely, a comfortable and quiet 
patient and vigorous lively infant at birth. : 


TABLE II. CLASSIFICATION OF DELIVERIES 


| MULTIPARAS | PRIMIPARAS 
TYPE OF DELIVERY NO. | % | NO. | % 
Normal 168 26.9 32 31 
Low forceps 109 17.4 269 43.1 
Breech extraction 7 La 7 | 
Twins 0.1 — 
Manual or forceps rotation of head 7 1.1 13 2.1 
Scanzoni maneuver 3 0.5 10 1.6 


All the patients reported upon in this study were delivered by the vaginal 
route. Most of the normal deliveries in multiparas were completed by the 
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fourth year medical students under supervision of the house staff while the 
remainder of the deliveries were performed by the members of the resident 
staff. The distribution of the type of delivery is included in Table IT. 


Effects on Labor and Delivery 


The force of uterine contractions, the duration, and more often the fre- 
quency of uterine contractions are apt to be modified when 37.5 mg. or more, 
chlorpromazine have been administered in the manner outlined. Further in- 
vestigation of chlorpromazine is indicated to determine the merit of even 
smaller dosage levels during labor. 

The influence of this drug on the total duration of labor compares favor- 
ably with some of the previous regimens of medication used at this hospital. 
In instances where the pattern of labor was modified, interruption of the 
schedule permitted the patients to return to effective labor. 

At this hospital, an estimated blood loss of less than 200 ¢.c. at the time 
of delivery is considered within normal limits. In Group VII 87 per cent of 
the patients had blood loss which did not exceed the normal range, while 10 per 
cent of the patients lost blood estimated between 200 and 300 ¢.c. Four pa- 
tients, or the remaining 3 per cent, had blood loss estimated from 400 to 500 
e.c., which was attributed to uterine atony following the expulsion of the pla- 
eenta. Intravenous Pitocin drip was used in all of this group and the max- 
imum total dose of chlorpromazine did not exceed 62.5 mg. One patient lost 
an estimated 600 ¢.c. of blood some of which occurred prior to delivery. In- 
spection of the placenta showed it to be circumvallate with a formed clot at 
the edge. 


Anesthesia for Delivery 


The regimen of medication proved to be satisfactory preparation for an- 
esthesia during the delivery. In general, the secretions were satisfactorily 
suppressed and induction was facilitated. Maintenance of anesthesia was 
helped by this plan of premedication. Recovery from anesthesia was pleas- 
ant in practically 100 per cent of the patients, and was complete in two to 
three hours in over 90 per cent of the cases. 

The anesthetic procedures employed for the various types of deliveries 
are shown in Table ITI. 


TABLE III. DISTRIBUTION OF ANESTHETIC PROCEDURE 


NUMBER OF 
ANESTHETIC PROCEDURE DELIVERIES PER CENT 
Inhalation Techniques.— 
Nitrous oxide-oxygen-ether 278 44.4 
Nitrous oxide-oxygen 198 


Regional Techniques.— 
Low spinal or saddle block 109 17.6 
Pudendal block 14 2.2 


None 26 


The semiclosed or closed carbon dioxide absorption technique was em- 
ployed almost exclusively for the inhalational procedures. An effort was made 
to maintain the patient in the first plane of the third stage when nitrous- 
oxygen-ether sequence was employed. 

Nitrous oxide is flushed out freely with oxygen in an effort to provide an 
oxygen-enriched atmosphere before the actual delivery of the baby. An ef- 
fort was made to maintain 40 to 50 per cent oxygen in the nitrous oxide- 
oxygen sequence. Procaine was the agent used for the regional techniques 
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and no adverse effects were encountered. The impression is held that the to- 
tal amount of inhalation anesthesia is less than with other forms of analgesia. 


Effect on the Newborn Infant 


It should be emphasized that the reflex irritability of the newborn de- 
pends not only upon the regimen of premedication, the anesthetic procedure, 
the duration and depth of narcosis, but also upon the skill and attention of 
the anesthetist. 

Premedication during labor and anesthesia during delivery are not the 
only influences that may operate to reduce the reflex irritability of the new- 
born. Complications of the mother, of the fetus, of labor, and complications 
during delivery may exert an influence on the newborn. <A borderline pelvis, 
anemia of the mother, prolonged labor, and other complications may con- 
tribute to the over-all condition of the infant at birth. The influence of con- 
genital malformations, intrapartum complications such as the cord around the 
neck of the fetus, or a difficult forceps extraction need no emphasis. The 
skill and judgment of the obstetrician may make the difference between 
a slow and an active baby at birth. 

The infant at birth was evaluated on the basis of reflex irritability, respira- 
tory activity, ery (within one minute or delayed), and color. The data are 
depicted in Table IV. 


TABLE IV. RESPONSE OF INFANTS AT BIRTH (625 CASES) 


STATUS AT BIRTH | NO. OF INFANTS | % 


Spontaneous respiration 595 95.2 
Cry within one minute 528 84.5 
Color (normal) 592 94.7 
Stillbirths 3 0.5 


Spontaneous respiration was immediate or within the first thirty seconds 
following delivery in over 95 per cent of the newborn infants. Cry at birth, 
or within the first minute, occurred in about 85 per cent of the infants. Crying 
at birth occurred in all the infants exposed to the regimen of. medication 
alone and in the absence of other complicating factors. Active babies with a 
lusty ery and good color were frequently observed even in cases where the 
mothers were quite depressed from the drugs employed during labor. Ten 
and one-half per cent of the infants took longer than one minute but less than 
two minutes to ery, 5 per cent took more than two minutes. None exceeded 
five minutes. It has been emphasized that many factors other than drugs 
used during premedication influence the status of the newborn infants. The 
important factors in the latter 5 per cent group were cord tightly around the 
fetal neck, exposure to too deep or too long a period of anesthesia, and the 
presence of congenital anomalies. 

There is an adequate explanation for the stillbirths, not related to pre- 
medication. Of the three stillbirths in this series, one was due to multiple 
congenital anomalies, another was due to shoulder dystocia with a difficult and 
prolonged delivery, and the third was assigned to prolonged labor in a patient 
with a borderline pelvis. The total amount of chlorpromazine administered 
in each instance was less than 150 mg. for the entire period of labor. There 
were no neonatal deaths in this series. 


Side Effects 


In one series of patients (750) in labor who were receiving chlorpromazine, 
we found a 20 per cent incidence of hypotension but of this series less than 1 per 
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cent experienced any marked fall in blood pressure. The hypotension was 
corrected by placing the patient in mild Trendelenburg position, by using 
venoclysis, by the cautious intravenous administration of an appropriate 
vasopressor agent, and by the reduction or discontinuance of further chlor- 
promazine administration. 


A more frequent occurrence was a tachycardia of 110 to 140 in about 37 
per cent of patients in labor under the influence of chlorpromazine but it must 
be realized that scopolamine may account for this effect also. In most in- 
stances the fetal heart rate was not affected and maternal respiration was 
rarely influenced. 


In over 2000 patients at our hospital who have received from 12.5 to 200 
mg. of chlorpromazine, witn the average mother receiving 25 to 50 mg. and no 
more than 100 mg. during a given labor period, we have observed no jaundice 
during labor, the immediate postpartum period, or at subsequent visits. 


Summary and Conclusions 


A new drug, chlorpromazine (Thorazine), has been used as a psycho- 
motor antagonist in conjunction with Seconal and scopolamine in the man- 
“agement of labor at the Boston Lying-in Hospital. 

Our primary objective was to explore the possibility of finding a regimen 
of medication during labor which would provide maximum comfort to the 
mother with minimal undesirable effects to mother and infant. 

The properties and side effects of chlorpromazine were briefly reviewed 
from an obstetrical point of view. The method of administration of the drug 
combination was stated. 

A series of 625 patients was extracted from over 2,000 patients who re- 
ceived chlorpromazine. This series was confined to the study of variable pro- 
portions of Seconal, scopolamine, and chlorpromazine in six pilot groups be- 
fore a desirable regimen was reached. The drug combination offered com- 
plete amnesia and comfort during labor in 86.5 per cent of the patients. 

Chlorpromazine effectively controlled all evidence of hyperexcitement 
incident to Seconal-scopolamine medication in 86 per cent of the primiparas 
and 77 per cent of the multiparas. The queting effect on the hyperactive 
laboring patient of this antipsychomotor agent is impressive. 

Chlorpromazine had no apparent effect on blood loss during labor and 
delivery. The development of desultory labor following established active 
labor occurred in less than 5 per cent of the patients. Maternal depression of 
variable intensity occurred in less than 1 per cent of the patients. Chlor- 
promazine potentiates the depression of central nervous system drugs such as 
anesthetic agents, narcotics, and the barbiturates. 

Hypotension was seen in about 20 per cent of cases with rather marked 
hypotensive effect in less than 1 per cent of the patients. A satisfactory re- 
sponse was observed soon after prompt and adequate therapy was instituted. 


Emesis following any medication in labor is not uncommon. The anti- 
emetic effect of chlorpromazine particularly at the beginning of the second 
stage of labor was not a constant finding. Clinical jaundice was not observed 
in the current study. A rather severe contact dermatitis was seen in some 
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members of the nursing staff who were exposed to the drug. It is recom- 
mended that individuals who are to be handling the drug should be screened 
by patch tests. 

On the whole, the combination of chlorpromazine with Seconal and 
scopolamine compares most favorable with other methods employed at this 
hospital from both the maternal and the fetal standpoints. Chlorpromazine 
is one of the most satisfactory psychomotor antagonists that we have employed 
during labor. A most desirable feature is the apparent lack of ill effects on 
the newborn that could be traceable to this drug. Further study of chlor- 
promazine in its application to the obstetric patient is recommended. 


We wish to express our appreciation for the cooperation by the members of the nurs- 
ing, resident, and anesthesia staffs during the conduct of this study. 
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A ROENTGENOLOGICAL STUDY OF THE CHINESE FEMALE PELVIS 


P. Y. M.D., H. Y. Caen, M.D., ann Y. P. CHEN, M.D., Tarwan, 
CHINA 
(From the Department of Gynecology and Obstetrics, College of Medicine, National Taiwan 
Umversity) 

N IMPORTANT problem which every obstetrician frequently faces is how 

to conduct labor safely for both mother and infant. Often this problem 
is complicated by such factors as strength of uterine contractions, extensibility 
of the soft tissues, the degree of molding of the fetal head, and cephalopelvie 
disproportion, which impede and complicate to variable degrees an otherwise 
normal process. It is in this respect that the use of the x-ray has become a 
most valuable adjunct in the solution of obstetrical problems. The acceptance 
of the roentgen pelvimetric technique is based upon reports of numerous 
corroborating clinical studies by Dyer,? Savage,” and Roth.® 

A necessary requisite for interpreting and utilizing x-ray pelvimetric re- 
sults is to establish criteria from which one can draw conclusions as to the 
expected course of labor and its safest management. 

In Taiwan (Formosa) external pelvic measurement, which is at present 
regarded only as a traditional gesture, has been used routinely with the 
measurement of the diagonal conjugate in cases of suspected pelvic contrac- 
tion. X-ray pelvimetry was rarely employed until several years ago. Con- 
sequently, pelvic measurements and architecture remained obscure. 

This study is designed to establish various criteria of pelves of Chinese 
women based upon obstetrical and anthropological factors. 


Material and Method 


The Colcher-Sussman‘ radiographic technique was used for pelvic measure- 
ment and description. From May, 1951, to March, 1955, 300 unselected pa- 
tients were studied. They represented Chinese women from almost all prov- 
inces of China and did not include, as might be expected in this period, an 
admixture of white, Negro, or Japanese. The subjects were both primiparous 
and multiparous, the majority belonging to the middle socioeconomic group. 


Type of Inlet 


Caldwell and Moloy’s pelvic classification which is defined by the visual 
impression is accepted as the best one. There may be some difference in inter- 
pretative findings among investigators. Thoms’ classification, since it is not 
a true index of pelvic capacity and does not include the android variety, is 
not a perfect one. In that Thoms’ classification is based upon the relation be- 
tween the length of the anteroposterior diameter and the transverse diameter, 
it is not subject to differences of interpretation by investigators. We believe 
that, except for the classification of Caldwell and Moloy, the Thoms’ classifica- 


1015 


| 
4 
a 
j 
q 


1016 WEI, CHEN, AND CHEN Am. J. Obst. & Gynec. 


November, 1956 


tion has definite value in comparing different groups studied by different in- 
vestigators. In using the Coleher-Sussman technique, the shape of the inlet 
was not x-rayed in every individual in a semirecumbent position. Conse- 
quently all cases were classified into the four groups of Thoms. Lack of x-ray 
film in Taiwan until recently also contributed to this deficiency. 


In Table I, the 300 cases are grouped according to Thoms’ classification in 
comparison with the white, Negro, and Filipino races. It may be noted that 
the Chinese female pelvis shows a lesser tendency toward the anthropoid type 
than those of the Filipino as reported by Manahan* or the Negro and white as 
reported by Thoms.’ If compared with the white race, as reported by Roth,’ 
however, the Chinese show a greater tendency toward the anthropoid type. 


TABLE I. TYPE OF INLET ACCORDING TO THOMS’ CLASSIFICATION 


TYPE 
DOLICHOPELLIC | MESATIPELLIC | BRACHYPELLIC | PLATYPELLIC TOTAL 
ETHNIC GROUP vO. | NO. | % NO. v0. NUMBER 
Negro (Thoms) 
1946 
Filipino (Mana- 
han, Marquez, 
and Mangay) 
1954 
White (Thoms) 
1946 
Chinese (Wei, 
Chen, and Chen) 
1955 é 20.7 
White (Roth) 
1954 6.6 


Pelvic Measurements 


The Pelvic Inlet—In Table II the x-ray measurements are presented for 
the 300 Chinese pelves studied. When our figures are compared with those of 
Mengert,’ it is surprising that both the obstetrical conjugate and the transverse 
diameter in our series are almost the same as those of the average American 
female pelvis. If compared with those given by Francis® it may be said that 
the obstetrical conjugate is longer than those of the American series (11.0 em.). 
The transverse diameter is narrower than the figure of 13.0 em. presented by 
Francis. The same anthropoid tendency is found as in the Filipino female 
pelves reported by Manahan, Marquez, and Mangay.® The pelvic dimensions of 
our series are compared with those of others in Table III. Our measurement of 
12.69 em. for the diagonal conjugate appears to be shorter than that of the 
Filipino pelvis but slightly longer than that of the American. The average 
measurement of the anteroposterior diameter of the “actual inlet” is 11.8 em. 
This is only 0.19 em. greater than the obstetrical conjugate of 11.6 em. stated 
above. 


Analysis of our data indicates that the ‘‘actual inlet’’ is longer than the 
obstetrical conjugate in 190 cases, or 63.3 per cent, is shorter in 84 cases, or 
28 per cent, and is equal to it in the remaining 26 cases, or 8.7 per cent. 


The Relationship Between the C.O. and the C.D.—In 1752, Smellie reported 


that the diagonal conjugate (C.D.) is 1.5 em. to 2.0 em. longer than the tru 
is now used_as Synonymous with the obstetrical con- 
jugate (CO. Dippel® measured the C.D. and the C.O. in 54 eases by x-ray 
and pointed out that the greatest difference is 3.1 em., the least difference 0.1 


em., and the mean difference 1.3 em. Dippel’s study was accepted by East- 
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man and is cited in the tenth edition of Williams Obstetrics.® 
Kaltreider’® studied 572 cases by means of x-ray pelvimetry and reported 
almost the same results as those of Dippel. 


TABLE IT. X-RAY MEASUREMENTS OF 300 CHINESE FEMALE PELVES 
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In 1951, 


MEASUREMENT IN CM. 


| MEAN ree MODE 


| | 50%) | (78%) 


Obstetrical conjugate (C.O.) Trt 11.61 11.40 LOL 11.61 12.30 
Anteroposterior of actual inlet 11.94 11.80 11.52 11.22 11.80 12.55 
Transverse diameter 12.59 12.45 bly 11.97 12.45 13.13 
Diagonal conjugate (C.D.) 12.78 12.69 12.51 11.92 12.69 13.45 
Difference between C.D. and C.O. 1.14 1.04 0.86 0.82 1.04 1.45 
Anteroposterior of midplane 11.53 11.39 LEE 10.81 11.39 12.88 
Posterior sagittal of midplane 4.10 4.01 3.83 3.52 4.01 4.39 
Bispinous diameter 10.0 9.88 9.92 9.40 9.88 10.39 
Bituberal diameter 9.85 9.75 9.55 9.11 9.75 10.28 
Posterior sagittal of outlet 7.24 7.10 6.82 6.46 7.10 Be 
Anteroposterior diameter of outlet 11.26 11.05 10.63 10.41 11.05 11.59 
Subpubic angle in degrees 76.34 75.72 74,42 70.69 75.72 80.50 
*Q:i — the 25th percentile or lower quartile; Qe = interquartile range which includes 
approximately 50 per cent of the sample measurements (median) (50th percentile) ; Qs = 75th 


percentile or upper quartile. 


TABLE IIT. COMPARISON OF CHINESE PELVIC MEASUREMENTS WITH AMERICAN AND FILIPINO 


MANAHAN, | 
MARQUEZ, AND | WEI, CHEN, 
MEASUREMENT MANGAY | AND CHEN MENGERT | FRANCIS 
Inlet.— 
Obstetrical conjugate 11.84 11.61 11.6 110 
Transverse diameter 12.36 12.45 12.5 13.0 
Diagonal conjugate 13.17 12.69 12.5 
Weinberg and Scadron’s 
sum 24.15 24.17 
Mengert’s area (%) 99.97 100.9 100.0 
Midplane.— 
Anteroposterior 11.70 11.39 12.1 11.5 
Posterior sagittal 4.29 4.01 5.2 
Bispinous diameter 9.92 9.88 10.3 10.5 
Weinberg and Scadron’s 
sum 14.40 13.86 
Mengert’s area (%) 94,42 89.6 100.0 
Outlet.— 
Bituberal diameter 10.99 9.75 10.0 11.0 
Posterior sagittal 7.31 7.10 8.5 9.5 
Thom’s outlet value 18.20 16.85 


The data obtained in our x-ray measurement of the 300 Chinese female 
pelves concerning the difference between the C.D. and the C.O. are shown in 
Table IV. The greatest difference is 2.7 em., the least 0.1 em., the mean 0.82 
em., the median 1.14 em. and the mode 1.45 em. It is interesting to note that 
80.3 per cent of the readings fall into the group in which the difference is less 
than 1.5 em., and only 1.7 per cent are in the group in which the difference is 


over 2.0 em. 


TABLE IV. COMPARATIVE DIFFERENCE BETWEEN THE DIAGONAL AND OBSTETRICAL CONJUGATES 


IN CENTIMETERS 


NO. OF MEAN 
AUTHOR CASES | | MEDIAN MODE | LOWEST | HIGHEST 
Dipple (1939) 54 1.3 — — 0.1 3.1 
Kaltreider (1951) 572 1,19 1.3 1.2 0.2 2.5 
Wei, Chen, and Chen 
(1955) 300 0.82 1.14 1.45 0.1 2.7 
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_ A comparison of the difference between the diagonal and obstetrical con- 
jugates in our series with the findings reported by Dippel and Kaltreider is 
presented in Table IV. From this comparison, it can be said that Dippel’s 
new findings are also applicable for the Chinese female pelvis. 


The Midpelvis.——The dimensions of our midpelvis measurements are shown 
in Table II. Generally speaking, the Chinese female midpelvis is smaller in 
every dimension when compared with Mengert’s figures. Compared with 
Francis’ figures, our bispinous diameter is 0.62 em. shorter but the antero- 
posterior diameter is only 0.11 cm. shorter. The relative narrowing of the mid- 
pelvis in the Chinese female shows the same tendency as in the Filipino female 
pelvis. In comparison with the Filipino pelvis, the shortening of the antero- 
posterior diameter in the Chinese woman is greater than that of the bispinous 
diameter, so that the anthropoid tendency is greater in the Filipino female 
pelvis than in the Chinese. 

The Outlet—tThe dimensions of the pelvic outlet are also presented in 
Table II. Both the bituberal and posterior sagittal diameters are shorter in 
our series than in the series of Francis. The shortening is more marked in 
the posterior sagittal measurement than in the bituberal diameter when com- 
pared with Mengert’s findings. It is of particular interest that in our patients 
the outlet is much narrower than that for the Filipino as reported by 
Manahan. 


| 
| 
| 
| 
| 
| 
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backward inclined 
similation straight and forward sacrum with forward 
eatin inclined sacrun : jutted promontory well curved sacrum 


C.0.> A.P. of Actual Inlet C.0. <A.P. of Actual Inlet 


Fig. 1—In evaluation of inlet pelvic capacity the anteroposterior diameter of the “actual 
inlet” is an important measurement as well as the obstetrical conjugate. 


The median measurement of 75.24 degrees for the subpubic angle is shown 
in Table II. Due to inadequate library facilities, which still persist, we were 
unable to compare our study with those cited in recent literature. Bowes” 
stated that the angle may be considered moderate in the 75 to 80 degree range, 
wide if it approaches 90 degrees, and narrow if it approaches 69 degrees. 
Eighty-four of our 300 patients, or 28 per cent, fell into the group correspond- 
ing to moderate, 121, or 40.3 per cent, in the group corresponding to narrow, 
and the remaining 95, or 31.7 per cent, into the group corresponding to wide. 


Comment 


Some problems of the Chinese female pelvis have been clarified through 
the roentgenological study in which the Colcher-Sussman technique was em- 
ployed. We were not able to use Caldwell and Moloy’s classification in re- 
porting our pelvic types, primarily because we had not used the semi- 
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recumbent position in taking the x-ray for the shape of the pelvic inlet until 
recently. Thoms’ classification gave us the impression, however, that the 
Chinese female pelvis showed a lesser tendeney toward the anthropoid inlet 
type than those of the Negro or Filipino races. 


It is surprising to note that the pelvic measurements of the inlet are al- 
most the same as or slightly larger than those of the American and Filipino 
pelvic inlet. The midpelvis and outlet measurements were more anthropoid 
in type than the American series reported by Mengert’ and Francis. When 
compared with the Filipino the Chinese female midpelvis shows the same 
tendency, but the outlet appears to be relatively narrower. 


The capacity index of the Chinese midpelvis is 89.6 per cent compared 
with the American series of 100 per cent reported by Mengert,’ or 94 per cent 
in the Filipino group reported by Manahan.* The Thoms outlet value in our 
patients is smaller than that of the American and Filipino woman. 

These facts may lead us to expect a low incidence of inlet dystocia com- 
pared to the proportionately high incidence of midpelvic or outlet dystocia. 
Actually, in our experience, bony dystocia when it occurs is more common 
at the midplane than at the inlet. In Table V are shown compositely the 
different measurements. 


TABLE V. COMPOSITE CHART OF DIFFERENT MEASUREMENTS 


CENTERING VALUES IN CENTI- VALUES IN CENTIMETERS 


PELVIC MEASURE- METERS 25 PER- | 50 PER- | 75 PER- 
MENT OR INDEX MEAN |MEDIAN| MODE |LOWEST| CENTILE | CENTILE | CENTILE | HIGHEST 


Inlet.— 

Obstetrical conju- 

gate (C.O.) a 11.61 11.40 8.5 11.01 11.61 12.30 14.8 
Diagonal conju- 

gate (C.D.) 12.78 6S mi 9.8 11.92 12.69 13.45 15.8 
Anterior-posterior 

of actual inlet 11.80 12.55 14.7 
Transverse di- 

ameter 12.4: 12.45 13.13 14.8 
Weinberg and 

Secadron’s sum 

(C.O. and T) ‘ 24.18 25.15 29.3 
Mengert’s area 

(%) 100. 100.9 100.5 147.5 

Midplane.— 

Anteroposterior 

(A.P.M.) 11.39 12.88 
Posterior sagittal 4.01 4.39 
Bispinous di- 

ameter : 2 9. 9.88 10.39 
Weinberg and 

Scadron’s sum 

(I.S. and P.S.M.) 4.0: 13.86 14.71 
Mengert’s area 


90.7 98.8 


Bituberal diameter 9.75 10.26 
Posterior sagittal 

(P.8.0.) 7.10 7.77 
Anteroposterior 

(A.P.O.) 11.59 
Thoms’ outlet value 

(I.T. and P.S.O.) 17.72 


1 

: (%) 91.2 90.7 89.6 54.4 2.5 PF 130.4 
Outlet.— 

9.6 

14.4 

i- 21.5 
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The new conception of the ‘‘actual inlet’’ and its significance as pointed 
out by Colecher and Sussman ignores the promontory, but we believe that it 
still plays an important role to some extent at least in certain cases. Of 
course, when the fetal head passes by the promontory and inner upper margin 
of the symphysis pubis it may mold. Or the fetal head may pass these two 
points by lateral flexion and sometimes by extramedian engagement as in a 
flat pelvis; still we have to take into consideration the role of the promontory 
and the limitation of the moldability of the fetal head. When the promontory 
is jutted forward or the sacrum is sharply curved and inclined backward, 
the anteroposterior measurement of the ‘‘actual inlet’’ may be longer than 
the C.O. as shown in our series from 0.1 to 1.9 em. Therefore, we recom- 
mend that the C.O. be used. On the contrary, if the sacrum is straight and 
inclined forward or the promontory is high as encountered in high assimila- 
tion pelves, the anteroposterior measurement of the ‘‘actual inlet’’ may be 
shorter than the C.O. from 0.1 to 1.4 em. as seen in our series. Hence, there 
is no question but that the anteroposterior measurement for the ‘‘actual 
inlet’’ is the better measurement to use (Fig. 1). 


Conclusions 


1. Three hundred eases of unselected Chinese female pelves were studied 
by the Coleher-Sussman technique. 

2. A comparatively low incidence of the anthropoid type of pelvis was 
found. 

3. Marked narrowing of the transverse diameters in both midpelvis and 
outlet was noted. 

4. The capacity of the pelvic inlet is slightly greater in the Chinese in 
comparison with the American, but the midpelvis Sad outlet are smaller than 
the American and the Filipino. 

5. Dippel’s new findings regarding the difference between the diagonal 
conjugate and the obstetrical conjugate are applicable in the Chinese female 
pelves. 

6. In the evaluation of the inlet pelvic capacity it seems reasonable to 
take the shorter obstetrical conjugate or anteroposterior measurement of the 
‘factual inlet’’ into primary consideration. 


We are grateful for the cooperation of the x-ray department under the direction of Dr. 
L. C. Chiang. 
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AN EVALUATION OF THE SALIVA PRENATAL SEX TEST 


Rosert I. AnD J. MAacDona.p, M.D., PRovipENCE, R. I. 
(From the Providence Lying-In Hospital and the Rhode Island College of Pharmacy) 


HROUGHOUT the ages many superstitions have arisen concerning the sex 

of an unborn child. When Rapp and Richardson! reported a simple and 
accurate color test for predicting the sex, it was easily seen that their findings 
would receive widespread attention. 


In 1951 Richardson? published a biochemical test for pregnancy. This 
test was based on the formation of a color between free (unconjugated) estrone 
in 2 ml. of urine and 2,4-dinitrophenylhydrazine. An accuracy approximating 
100 per cent was achieved in known pregnancies but a 50 per cent error re- 
mained in nonpregnant women. It was found that certain endocrine factors 
were responsible for these false positive responses. After an extractive pro- 
cedure had been devised to remove the interfering agent or agents, approxi- 
mately 100 per cent accuracy was attained. 


This test was subject to many critical reviews. Fischer and McColgan® 
reported that it was unlikely that free estrone was the only contributor to the 
color formation and that urine pyruvie acid might also be responsible for the 
color. Stimmel* reported that Richardson’s extractive procedure would dis- 
card a major fraction of the free estrone present in human pregnancy urine. 
Horwitt and Segaloff® obtained an accuracy of only 55 per cent and agreed 
with Halpern® that the test was not sufficiently specific to permit its general 
use in the diagnosis of early pregnancy. Rapp,’ however, in a critical evalua- 
tion of the Richardson test, reported the procedure to be a valuable diagnostic 
test of early pregnancy with a high degree of accuracy when the experimenter 
followed the simple but specifie directions of the test. 


Sex hormones, in addition to being deposited in the urine, are found in 
other body fluids such as tears, sweat, blood, and saliva. It was noted by 
Rapp and Richardson that all the urines tested from women in the sixth and 
seventh months of pregnancy gave a positive Richardson test, but saliva from 
these women gave a positive test in only some of the cases. No correlation 
was made until after the children were born. It was found that, in nearly all 
cases, mothers of boys had shown a positive saliva test, while most mothers of 
girls had a negative test. Of 221 women bearing male children, 218 had 
Shown a positive test; of 155 women bearing female children, 148 had shown 
a negative one. The nature of the color-producing substance was not reported. 
It was believed that some androgenic steroid hormone was responsible for 
the positive saliva test. It was thought that the mother’s salivary glands 
could exerete this male-associated hormone into the saliva while sereening 
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out certain female-associated hormones, which are secreted together with the 
mother’s estrone in her urine. Male saliva, spermatic fluid, and blood serum 
are known to produce strong positive reactions. Again this test did not es- 
cape criticism. Posner and his associates® have reported an average accuracy 
of 62.5 per cent, employing the method outlined by the originators of the test. 


Technique for Tests 


In an attempt to evaluate the accuracy of sex prediction from the saliva 
test, two series were run. The first series of cases was tested by the method 
originally recommended by Richardson (Procedure I). The second series was 
tested according to the Rapp modification of the Richardson test (Procedure 
II). The technique of each procedure is given below: 


Procedure I.— 
1. Place 2 ml. of urine or saliva in a 6 inch test tube. 
. Add 2 drops of 0.5 normal sodium hydroxide. Mix well. 
. Add 2 ml. chloroform U.S.P. 
. Close the tube with a clean rubber stopper and shake vigorously for 30 seconds. 
. Remove the stopper and allow the tube to stand until a distinct separation of the 
two layers forms. This may take up to 15 minutes. 
. Pipette the upper layer with a medicine dropper into another test tube. Only the 
upper clear layer is desired for testing. 
. Add 4 drops of 0.5 normal sulfuric acid. Mix well. 
. Add 5 drops of saturated 2,4-dinitrophenylhydrazine in 95 per cent ethyl alcohol. 
Mix well. This solution should not be used if it is more than 24 hours old. 
9. Allow the tube to stand 10 to 12 minutes. 
10. Add 2 ml. of 0.5 normal sodium hydroxide. Mix well. 


A brown color persisting for two minutes or more was indicative of pregnancy or a 
male child. Fading of the brown color to a clear amber, pale tan, or to colorless indicated 
a negative test for pregnancy or a female child. This procedure outlined above is essen- 
tially the same as the test devised by Richardson. 


Procedure II.— 
Rapp? devised a modification of Procedure I in which he omitted the chloroform ex- 
traction step. Here the saliva was alkalized as in step 2 above and allowed to stand three 
to five minutes. Steps 4 and 5 above are then eliminated. The acid and 2,4-dinitrophenyl- 
hydrazine are then added. The coupling reaction was allowed to occur for at least 15, 
preferably 20, minutes before the same volume of sodium hydroxide was added. Under 
these circumstances, the negative reactions faded rapidly from the initial dark brown, 
whereas the positive reactions remained typically colored. 
The following precautions regarding the subject, reagents, and saliva sample were 
observed in all instances: 
1. Tests were performed only after the sixth month of pregnancy and then only 
until two weeks before the expected date of delivery. 

. Endocrine medication was stopped 10 to 14 days before the test. 

. All medication was eliminated 48 hours before the test. Aspirin, Anacin, and 
Phenacetin had proved the greatest offenders. 

. The patients’ teeth were cleaned without a dentifrice and the mouth rinsed with 
clear water, 
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5. Samples containing nasal mucus or blood were discarded. 


6. The saliva sample was tested fresh whenever possible. If a period of 2 or more 
hours intervened, the sample was stored in a refrigerator. 


7. All reagents were fresh and uncontaminated. 
8. A negative control test was run on distilled water before each testing period. 


9. A positive control test was run on one drop of acetone U.S.P. in 25 ml, of dis- 
tilled water. 


Results 


With the use of the two procedures, tests were performed on the saliva 
of 78 pregnant women. Forty-two males and 36 females were predicted. In 
the first category, 33 males and 9 females were born, an accuracy of 79 per 
cent. In the latter tests, 30 were females while 6 were males, giving an ac- 
curacy of 83 per cent. The total number of errors was 15; thus, an over-all 
accuracy of 81 per cent was obtained. The shortened Procedure II was used 
for 70 per cent of the samples tested. This procedure had the advantages of 
involving less work and producing a more definite color though giving ap- 
proximately the same degree of accuracy as Procedure I. In a current pro- 
gram, Rapp’? reported an accuracy of 85 per cent when males were predicted 
and nearly 92 per cent accuracy when females were predicted. Although we 
did not obtain as high an accuracy, our results followed along similar lines in 
the prediction of males and females. Rapp attributed the variation, in obtain- 
ing a greater number of false positives, to interfering substances in the saliva. 
Our results are summarized in Table I. 


TABLE I. RESULTS OF THE RAPP-RICHARDSON TEST ON SALIVA OF 78 PREGNANT WOMEN 


| ACTUAL RESULTS AVERAGE 
NUMBER OF TESTS PREDICTED | MALE | FEMALE ACCURACY ACCURACY 
Positive (male) 42 33 9 79% 81% 
Negative (female) 36 6 30 83% 
Comment 


The Rapp-Richardson saliva test is a rather sensitive one, in that the color 
formation at the end of the test is not always a pronounced brown. At times 
it was quite difficult for us to decide whether a positive or a negative test was 
obtained, even after the same sample was tested three times. It is suggested 
that a spectrophotometer be employed to read the color at a selected wave 
length. At some predetermined transmission, a positive or negative result 
might be indicated with greater accuracy. An over-all accuracy of 81 per 
cent in these tests is much greater than chance, although less than the figures 
reported by the originators of the method. 

It is hoped that further work with this test may result in the discovery 
of the specific substance or substances responsible for the color reaction. Fur- 
ther refinement in the test is needed to make it accurate enough to be clini- 
eally practical. 

Summary 


A brief review of the literature on the use of saliva in prenatal sex de- 
termination has been presented. Two series of cases have been reported using 
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the Richardson and the Rapp-Richardson tests for prenatal sex determination. 
An over-all accuracy of 81 per cent was obtained. A plea for further study 
and possible modification of the test has been made. 
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OVARIAN TUMOR PROPHYLAXIS BY LEFT OOPHORECTOMY 


R. S. M.D., Derrorr, Micu., BERNARD LeEvINE, M.D., 
Oak Park, Micu. 


(From Harper Hospital, Highland Park General Hospital, and the Department of Obstetrics 
and Gynecology, Wayne University) 


ECAUSE of the well-known high mortality in carcinoma of the ovary, due 

in great part to its lack of symptoms and consequent late discovery, possible 
methods of prevention deserve careful consideration. In patients who for 
some reason have sterilizing pelvic operations, particularly hysterectomy, pro- 
phylactie removal of both ovaries is widely practiced in older women. In 
younger patients, there is the still undecided question regarding the age at 
which a woman ean be justifiably deprived of her ovarian function for the 
sake of preventing a relatively infrequent, even though very serious, disease. 
At the present time opinion seems to be centered around 45 years as marking 
the dividing line. 

Assuming that gynecologists accept 45 years, or some other age, as the 
point of separation, there remains the problem of what can and should be 
done for women under that age. We, in common with some other operators, 
at the time of a necessary sterilizing operation have often also removed one 
ovary. This was done with the expectation that, while the endocrine functions 
were maintained by the remaining ovary, the danger of future ovarian growths 
would be substantially reduced. Although personal communications lead us to 
believe that such prophylactic unilateral oophorectomy is frequently performed, 
there is little to be found in the literature on the subject. A comment by 
Gardner? as follows is of interest: ‘‘Some of us are not yet convineed that 
removal of one ovary reduces by 50 per cent the chance of subsequent ovarian 
cancer.’’ He gave no specific data as a basis for this statement, but one can 
find cause to share his doubts. For example, in so far as there may be simul- 
taneous onset of carcinoma in both ovaries, the previous removal of one would 
certainly have been futile. Unless future observations indicate otherwise, 
however, it appears that the procedure should give, if not 50 per cent, at least 
a worth-while degree of protection. 

Objections to prophylactic unilateral oophorectomy, along with sterilizing 
operations in younger women, seem to be minimal or entirely lacking. Mis- 
givings regarding the ability of the remaining ovary to assume adequately 
the functions of both ovaries have been satisfactorily dispelled by Whitelaw? 
and others. It is true, we have seen several instances of troublesome cystic 
changes in the remaining ovary, but it is doubtful that this actually occurs 
more often than when both ovaries are left. The rare indication for the 
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removal of a remaining ovary for this or other reasons is most regrettable, 
but the slight risk of this necessity seems a small price to pay for even partial 
protection from a highly fatal disease. 

It is noteworthy that nearly all discussions of prophylactic oophorectomy 
done along with sterilizing operations deal with the prevention of cancer only, 
and leave out the desirable possibility of preventing other tumors also. These 
growths in the aggregate are much more frequent than carcinoma and it 
should be remembered are in many instances also capable of eventually killing 
the hosts. Moreover, if for no other reasons than diagnosis, their development 
necessitates the dangers of operation. Thus, the subject of prophylactic 
oophorectomy concerns much more than the matter of preventing just cancer, 
important as that is. 

If one accepts, then, the indications for unilateral prophylactic oophorec- 
tomy in younger women undergoing operations which eliminate future child- 
bearing, the question arises as to whether or not there is any advantage in 
removing the ovary of one side rather than the other. The possibility that 
Ovarian growths might be more common on one side than on the other has 
been ignored in the literature with only three exceptions so far as we have 
found. Haas* in a study of adnexal cysts of various kinds during pregnancy 
reported 15 on the right and 9 on the left and the site of 1 not determined. 
However, Grimes, Bartholomew, Colvin, Fish, and Lester,‘ in another but 


much larger series of pregnancies complicated by clinically significant ovarian 
cysts of all kinds, found 67 on the right, 109 on the left, 7 bilaterally, and 2 
in the cul-de-sac, presumably not differentiated as to side of origin. Regard- 
ing dysgerminoma, Corseaden® said ‘‘. . . and the occurrence of these tumors 
predominantly on the right side suggests the dysontogenetic origin of the 
dysgerminoma.’’ Our own clinical impression has been that more ovarian 
tumors occur on the left side than on the right. 


In order to obtain further information on the matter, we reviewed the 
eases in which ovarian tissue was obtained and examined among the approxi- 
mately 16,000 gynecological operations at Harper Hospital and Highland Park 
General Hospital during the six years, 1950 through 1955, plus the first 10 
weeks of 1956. In all, there were between 4,800 and 5,000 ovarian conditions 
reported. In the great majority of the specimens no neoplasm was found, 
the most common diagnoses being inflammatory cyst, hyaline ovary, and luteal 
or corpus luteum cyst, though there were also many in the poorly defined 
group of so-called simple cysts or smooth-walled cystomas. It should be noted 
that in many instances more than one of these minor or clinically less im- 
portant conditions were found in the same specimen. Consequently, the 
diagnoses given are more than the actual number of oophorectomies done. 


Of the more important true tumor growths reported, the 141 primary 
carcinomas, 137 cystadenomas, 169 benign cystic teratomas (dermoid cysts), 
and 53 fibromas were thought to be in sufficient numbers for a statistical 
study of some value. The next most frequent diagnosis was Brenner tumor, 
with only 13. Other primary growths were in even smaller numbers. In 
contrast to the frequent multiple occurrence of the less important conditions 
as noted above, in only 8 instances were more than one kind of the serious 
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growths in the same patient. In 4 cases cystadenoma and dermoid were in the 
same ovary, and in one they were on opposite sides. Cystadenoma and fibroma 
were on the same side twice, and on opposite sides in another ease. 

In Table I is indicated the ovary or ovaries in which the 500 more frequent 
and important neoplasms originated. The proportion found in the bilateral 
column is somewhat lower than ordinarily reported, though the number could 
be slightly increased by adding the two cases of bilateral involvement with 


TABLE I. SIDE OF ORIGIN OF OVARIAN TUMORS 


TOTAL | RIGHT | LEFT | BILATERAL | NOT KNOWN 
Carcinoma 141 51 58 25 8 
Cystadenoma 137 42 75 17 3 
Dermoid cyst 169 73 85 7 4 
Fibroma 53 22 23 4 4 


Total 500 188 241 53 18 


different kinds of growths, as mentioned in the preceding paragraph. The 
last column is largely explained by (1) widespread carcinoma with impossi- 
bility of determining the side of origin, and (2) discovery of a small tumor 
in one of bilaterally removed ovaries which escaped the attention of the oper- 
ator, and which furthermore had been inadvertently separated from attach- 
ment to the uterus so that the side was not determined in the laboratory either. 


It is seen that two neoplasms (carcinoma and benign cystic teratoma) 
were slightly more common in the left ovary than in the right. Cystadenomas 
were definitely more frequent on the left side, and it is worthy of note that 
this tendency held in about the same proportion for both the serous and 
pseudomucinous types. Fibroma was the only one of the neoplasms which 
was found about equally on both sides. Looking at the last line in the tabu- 
lation showing the totals, it is seen that of the whole group of 500 important 
tumors (including bilateral growths and those with the site not determined) 
there were 48.2 per cent on the left. One might speculate from this that 
at the time of hysterectomy or other sterilizing operations, if removal of left 
ovaries is also done, approximately one-half of the patients will escape the 
dangers of later serious ovarian tumor. Actually, the proportion might well 
be increased by an undetermined number of those in the last column which 
actually originated on the left. The same can be said for the next column, 
since in advanced bilateral carcinomatous involvement it is sometimes quite 
impossible to say that the disease did not actually arise unilaterally. On 
the other hand, and weakening the conjecture, there is of course the lack of 


accurate knowledge as to what would eventually happen to the ovary which 
had been left. 


Summary 


The available evidence indicates that at the time of operation resulting 
in loss of reproductive ability, the removal of one ovary in women too young 
for complete castration has definite prophylactic value in avoiding future 
Ovarian neoplasms. Objections to this procedure are few and appear to be 
a small risk compared to the protection gained. In our material the most 
common, important neoplasms were found more often on the left side. Conse- 
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quently, there seems to be more prophylactic advantage in removing the left 
ovary. Our investigation has offered no good reason why the left ovary should 
be more often involved than the right. 
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PSEUDODECIDUOSIS 
Mitton L. Bassis, M.D.,* Los ANGELES, CALIF. 


(From the Division of Laboratories, Cedars of Lebanon Hospital) 


XTRAUTERINE collections of decidual cells were first described in 1887 

by Walker.1 These were on the pelvie peritoneum in a case of extrauterine 
pregnancy. Taussig? in 1906 first applied the term ectopic decidual reaction 
to the development of decidual cells outside the point of implantation of the 
ovum and stated it oceurred only during pregnancy. Many authors since 
then have reported the ectopic decidual reaction in a variety of sites throughout 
the peritoneal cavity in association with pregnancy. The ovary is stated to 
be involved in 40 to 100 per cent of cases on microscopic examination, depend- 
ing upon the care with which they are examined. Only a few references are 
made to the presence of decidual cells in the ovaries of nonpregnant patients 
and many have denied their existence.t The term pseudodecidual reaction, 
as used here, is defined as the occurrence of a typical decidual reaction outside 
the uterus in the absence of pregnancy. The present paper reports the 
incidence, histogenesis, and significance of this reaction. 


In July, 1951, what appeared to be a decidual reaction was noted in an 
ovary but no evidence pointing to a possible pregnancy was obtainable. Conse- 
quently, other instances were watched for and soon turned up. In a service 
in which approximately 500 tubes and ovaries are examined each year, 25 
examples of the pseudodecidual reaction were found in four and a half years, 
involving the ovary in 23 instances and the tube in 2. Any patient with a 
history of a recent pregnancy or of having missed one or more periods was 
discarded from the series. The ages ranged from 37 to 54 years with an 
average of 46 years. Twenty-one patients were still menstruating although 
many had menorrhagia and metrorrhagia. Four were postmenopausal. The 
uterus was removed in all but 3 cases. Multiple sections were taken from the 
endometrium to rule out the presence of an early pregnancy. Three patients 
had disseminated breast carcinoma and bilateral oophorectomy was performed 
in an attempt to control the growth of the tumor. Two were receiving testos- 
terone therapy. Of these one showed diffuse infiltration of both ovaries by 
tumor. One patient had an epidermoid carcinoma of the uterus, the ovaries 
not being involved by tumor. Uterine myomas were present in 18 cases, dermoid 
cyst of the ovary in one case, Brenner tumor in one ease, serous cystoma in 
one case, and endometriosis involving the ovary in 6 eases. Three patients 
had rheumatic heart disease and one of these had kad subacute bacterial 
endocarditis. Five patients had had previous abdominal surgery. 


Grossly the ovaries commonly showed nodulations and bosselations on 
the external surface, were firm and fibrous. The cortex was increased in 
thickness and spherical scalloped masses with small papillary excrescences 
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projected from the surface. Occasionally slightly raised superficial pink or 
white nodules or flecks were present on the surface commonly seen in relation 
to a corpus luteum. In most cases the pseudodecidual reaction was discovered 
incidentally on microscopic examination. 

Microscopically the sites of predilection in the ovary for the pseudo- 
decidual reaction were in the subepithelial stroma of surface adhesions (Fig. 1) 
or beneath the germinal epithelium, frequently in sites apparently representing 
stigmas produced by previously ruptured follicles (Fig. 2). The tubes showed 


Fig. 1. 


Fig. 2. 


Fig. 1.—Pseudodecidual reaction in ovarian adhesions. The overlying germinal epithelium 
is intact, not participating in the reaction. Cortical stromal hyperplasia and small germinal 
inclusion cysts are present. (Hematoxylin and eosin. Xx100; reduced \%.) 

Fig. 2.—Pseudodecidual reaction in subepithelial stroma of the ovary, overlying an 
involuting corpus luteum. This is a characteristic site of occurrence. (Hematoxylin and 
eosin. X<100; reduced 
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subserosal collections of decidual cells, which cells showed considerable variation 
in size and form. They were polyhedral, oval, and spindle shaped, having a 
single often eccentric vesicular nucleus, a prominent nucleolus, occasionally 
multiple nuclei, measuring up to 30 » in diameter. The cytoplasm was pale 
basophilic, granular, and occasionally vacuolated with a distinct, relatively 
thick, cell membrane (Fig. 3). Discrete cells were present, showing coalescence 
into larger nodular groupings, varying in size from a cluster of a dozen cells 
to macroscopically visible nodules (Fig. 4). The cells frequently extended 
around small blood vessels in a sheathlike fashion. Morphologically the cells 
were identical to the decidual celis found in the gravid uterus. All stages in 
the transformation of spindle cells found in the subepithelial stroma to typical 


Fig. 3.—High-power view of the pseudodecidual cells showing their morphologic identity to 
those found in the uterus during pregnancy. (Hematoxylin and eosin. X360; reduced }%.) 


Fig. 4.—Nodular pseudodecidual aggregate in the subepithelial stroma of the ovary, visible 
grossly as a gray pink nodule. (Hematoxylin and eosin. X100; reduced %.) 
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decidual cells were seen. The cytoplasm increased in amount taking a blue- 
gray stain and the nucleus increased in size becoming oval and pale, the cells 
finally assuming a polygonal epithelioid appearance. 


The ovary showed varying degrees of cortical stromal hyperplasia, the 
essential feature being the growth of stromal cells in a whorled pattern of 
interlacing fascicles in contrast to the more or less linear pattern seen in 
inactive stroma. The germinal epithelium showed focal areas of hyperplasia 
and hypertrophy but did not participate in the pseudodecidual reaction. Oc- 
easional foci of thecosis and cortical granulomas were present. Serial sectioning 
demonstrated in 19 of the ovaries an underlying involuting corpus luteum 


Fig. 5.—Pseudodecidual reaction in the subepithelial stroma of the ovary demon- 
strating the characteristic intercellular argyrophilic network. (Reticulum stain. «400; 
reduced 

Fig. 6.—High-power view showing the reticulin pattern. An identical picture is given 
~F ne) intrauterine decidua occurring during pregnancy. (Reticulum stain. 800; 
reduce ; 
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or corpus albicans with the reaction taking place in the overlying stigma. 
Oceasionally the pseudodecidual reaction was present within the ovarian 
parenchyma where it had apparently been pulled down during the formation 
of the contracting corpus albicans. In 3 eases the stromal hyperplasia was 
lacking. In one the ovary was replaced by metastatic carcinoma with a pseudo- 
decidual reaction in the subepithelial stroma adjacent to tumor. In the other 
two, large nodular aggregates of decidual cells were present in a completely 
atrophic ovary. These cases will be discussed more fully later. Periodic acid- 


Fig. 7. 


Fig. 7.—Germinal inclusion cysts with a psammoma body in the hyperplastic ovarian 
stroma. A _ pseudodecidual reaction is present in overlying ovarian adhesions. These all 
represent varying potentialities for differentiation by the Miillerian epithelium. (Hematoxylin 
and eosin. X100; reduced ¥%.) 

Fig. 8.—Pseudodecidual reaction occurring in the stroma of endometriosis within the 
ovary. These changes were not found in the endometrium lining the uterus nor in foci of 
adenomyosis in the uterine wall. .(Hematoxylin and eosin. Xx400; reduced %.) 


Fig. 8. 
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Schiff stain showed fuchsinophilic pericellular condensation apparently in the 
extracellular tissue. Silver impregnation of the reticulum demonstrated a 
well-marked argyrophilic intercellular network which is a rather characteristic 
finding (Fig. 5 and Fig. 6). Control stains from gravid uteri demonstrated 
similar staining reactions. The ovarian hilar cells were within normal limits. 


Other changes present in the ovaries included a Brenner tumor, serous 
cystoma, germinal inclusion cysts with psammoma bodies (Fig. 7) and endo- 
metriosis. These lesions are all evidence of the varying potentialities of 
Miillerian epithelium which ties in with the histogenesis of the pseudodecidual 
reaction. The endometrium in most of the cases was in the nonsecretory phase 
of the cycle. There did not seem to be any correlation between the state of 
the endometrium, the extent of ovarian cortical stromal hyperplasia and the 
pseudodecidual reaction. One case showed a nonsecretory endometrium, adeno- 
myosis, and endometriosis involving the ovary with a pseudodecidual reaction 
in the endometrial stroma in the ovary, but no similar reaction in the uterus 
(Fig. 8). 

Salpingitis was found in almost half of the cases. In two instances a 
pseudodecidual reaction was observed in the subserosal stroma of the tubes. 
Hydrosalpingitis was present in one case and salpingitis with tuboovarian 
adhesions in the other. 


Comment 


The primordia® of the sex glands appear in the 4 to 5 mm. embryo as 
thickenings of the celomic epithelium on the medial aspect of the mesonephros 
immediately after the celomie lining in this region has transformed itself 
into an epithelial layer from mesenchyme. Cords of cells proliferate from the 
epithelium into the mesenchyme forming a condensation known as the genital 
blastema. The Miillerian duct of each side develops as an invagination of 
celomic epithelium into the mesenchyme lateral to the Wolffian duct and grows 
into the mesenchyme in a caudomedial direction, eventually to meet and fuse 
with the duct of the opposite side. The cranial portion of the Miillerian duct 
forms the tubes, the fused caudal part forms the uterovaginal canal. Thus 
the ovary (with the probable exception of the germ cells), tubes, uterus, and 
most of the vagina are originally derived from the mesenchyme of the genito- 
urinary ridge. These mesenchymal tissues are totipotential for a number of 
elements and therefore must be regarded as possible bearers of the develop- 
mental potencies of endometrium formation. 

The etiology of ectopic decidual reaction in pregnancy has been ascribed 
to chorionic gonadotrophie hormone.t This is supported by the finding of 
decidual reactions in the ovaries of patients with chorionepithelioma where 
neither follicles nor corpus luteum were present.? Large doses of equine 
chorionic gonadotrophin given three to five days before ovulation produced 
a decidual reaction in the ovary near the point of rupture of a follicle? The 
endometrial stroma may undergo a predecidual reaction during the premenstrual 
phase of the cycle apparently due to prolonged progesterone stimulation in a 
stroma sensitized by estrogen. 

The development of the decidual reaction which is not specific for preg- 
naney requires two factors, suitable soil and the proper stimulus. The soil 
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is present as the pluripotent mesenchyme lying beneath the surface of the 
peritoneum, tube, and ovary. The stimulus is afforded by hormones of either 
exogenous or endogenous origin and mechanical factors. 

The occurrence of a corpus luteum in most of the cases seems to indicate 
that progesterone acting on a stroma sensitized by estrogen plays a significant 
role. Levels of these hormones are undoubtedly much higher in the immediate 
vicinity of the corpus luteum than in extraovarian tissues, accounting for the 
local character of the lesion. 

Mechanical trauma is another factor the significance of which has not 
been given serious consideration in the past. Hofbauer® was the first to point 
out the tendency of groups of decidual cells to appear in places representing 
stigmas of previously ruptured follicles: Schiller® stated that continued irri- 
tation from tuberculosis, trauma, gonococcus infection, ete., could induce the 
formation of a decidual reaction in the presence of a normal-functioning corpus 
luteum. Loeb’? produced deciduomas in guinea pigs by incising the serosa or 
mucosa of the uterus several days prior to ovulation. He felt that the ovaries 
sensitized the serosa or mucosa by secretion of a hormone, and an indifferent 
stimulus acting on the sensitized surface produced the decidual reaction. 
This is analogous to what occurs in the ovary with the maturation and subse- 
quent rupture of a follicle. Also inflammation, radiation therapy, and other 
factors may play a role by producing a nonspecific stimulus which results in 
a specific reaction on a sensitized stroma. 

Varying degrees of cortical stromal hyperplasia were present in almost all 
the cases which showed a pseudodecidual reaction. Although the basis of the 
stromal change has not been established, its functional importance relates to 
the ascribed production of estrogen and/or progesterone-like hormones,! which 
may serve to sensitize the subepithelial stroma. Recently ovarian cortical 
stromal hyperplasia has been correlated with increased numbers of hypertrophic 
amphophil cells in the anterior pituitary of postmenopausal women.’ Pregnant 
and postpartum women also showed numerous amphophils. It was suggested 
that the amphophil-hypertrophie amphophil series of cells might be the source 
of gonadotrophic and adrenocorticotrophic hormones in women. Increased 
production of gonadotrophin might simulate the pregnant state producing a 
pseudodecidual reaction in an ovary previously sensitized by estrogen and 
progesterone. Wallart’* reported 7 cases of ectopic decidual reaction in the 
ovaries of postmenopausal women in the absence of pregnancy. Their ages 
varied from 56 to 88 years. The pituitaries were increased in size and showed 
cells simulating pregnancy cells (which we would regard as amphophil cells), 
with transitions observed from chromophobe cells. He speculated on the 
production and excretion of gonadotrophie hormone by these cells. 

Two other observations indicate the possible role of a pituitary factor. 
Hofbauer* quoted a case described by Wagner in which decidual nodules were 
found in the cul-de-sac of a nonpregnant woman with acromegaly. Aschheim 
and Zondek'* produced a decidual reaction on the uterine mucosa of virgin 
rodents after repeated transplantation of anterior pituitary substance into 
the uterus. 
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A possible adrenal cortical factor is suggested by 2 cases in this series. 
The first involved a 51-year-old woman who had been receiving testosterone for 
two years for metastatic breast carcinoma. The menopause had occurred 
spontaneously six years previously. High estrogen levels were repeatedly 
observed in the urine. A bilateral oophorectomy and adrenalectomy were 
performed. Numerous yellow-white, tan nodules were observed in the ovary. 
These proved to be pseudodecidual nodules occurring in a completely atrophic 
parenchyma with no follicles or corpus luteum, and very scant stroma. The 
conversion of testosterone by the adrenal to biologically active estrogen is 
known to take place’® and supposedly was occurring here. Moreover, prolonged 
estrogen therapy will produce an increase in the number of normally granulated 
basophils in the anterior pituitary of postmenopausal women with intact 
ovaries..° This might be associated with the increased levels of excretion of 
luteinizing hormone observed in postmenopausal women on estrogen therapy.*” 
The second case involved a 41-year-old woman who had been receiving testos- 
terone therapy for metastatic breast carcinoma with the production of masculin- 
izing symptoms. Both ovaries were resected and were found to be completely 
replaced by tumor. In the subepithelial stroma of the ovary and in adhesions 
lying on the surface was a prominent pseudodecidual reaction. No follicles or 
corpus luteum were demonstrable. Presumably here also, an adrenal and/or 
a pituitary factor was of significance. 

There is a close relationship between the occurrence of the pseudodecidual 
reaction and endometriosis, both being derived from totipotent mesenchymal 
tissue originally coming from the mesonephric ridge. Weller’® was among 
the first to point out that the sites of the ectopic decidual reaction corresponded 
with the regions where endometriosis was most commonly found. One ease 
in this series showed a pseudodecidual reaction in the stroma of endometriosis 
within the ovary. The endometrial stroma although in an ectopic site will 
retain its ability to respond to hormonal influence just as it does in pregnancy. 
This relation is far more compatible with the metaplastic views of the histo- 
genesis of endometriosis than the transplantation theory. 


Summary 


Twenty-three cases of decidual reaction occurring in the ovary and two 
cases in the tube in the absence of pregnancy are described. This reaction 
has been termed pseudodeciduosis. The subepithelial stroma of the ovary and 
tube is derived from the mesenchyme of the urogenital ridge which surrounds 
the Miillerian ducts. This subepithelial mesenchymal layer persists in the adult, 
retaining the embryonic potentialities of Miillerian epithelium. Pseudodecidual 
reactions may occur in the subepithelial stroma of the ovary, tube, or peritoneal 
adhesions, just as a true decidual reaction may occur in the embryologically 
similar endometrial stroma if the proper stimulus is present. The association 
of a corpus luteum and ovarian cortical stromal hyperplasia with the pseudo- 
decidual reaction suggests the role of estrogen and progesterone. The contribu- 
ting role of the pituitary and adrenal glands is discussed. Finally, nonspecific 
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mechanical trauma in a sensitized stroma may be of significance. It is suggested 
that the histogenesis of the pseudodecidual reaction is similar to that of 
endometriosis. 


Dr. Albert F. Brown very kindly permitted the inclusion of one of his cases. 


Addendum.—F our additional cases of ovarian pseudodecidual reaction have been en- 
countered following submission of this manuscript for publication. Two were of particular 
interest, occurring in women aged 77 and 70. Both showed adrenal cortical hyperplasia and 
one had eardiac cirrhosis secondary to healed rheumatic heart disease with mitral stenosis. 
The decidual reaction was present in the subepithelial stroma and consisted of large nodular 
aggregates of typical decidual cells. 
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MANSON’S SCHISTOSOMIASIS OF THE FEMALE GENITAL TRACT 


Victor M. ArEAN, M.D., San Juan, Puerto Rico 


(From the Department of Pathology, School of Medicine-School of Tropical Medicine, Univer- 
sity of Puerto Rico) 


N THE past two decades a number of papers have appeared in the literature, 
reporting cases of gynecologic conditions due to schistosomiasis. The most 
important contributions to date are that of Charlewood and associates* and that 
of Armbrust' on Schistosoma hematobium and Schistosoma mansoni infections, 
respectively. Additional reports either deal with isolated cases or mention, only 
perfunctorily, the finding of the parasite in the genital tract. 

Of the three schistosomes pathogenic for man, only Sch. mansoni is found 
in the Western Hemisphere. Instances where either one of the other two species 
(Sch. hematobium or Sch. japonicum) was identified on the American continent 
could be related to the fact of the patients’ having lived in parts of the world 
where these two species are endemic. This limitation in geographic distribution 
of schistosomiasis is due to the lack on our continent of an adequate intermediary 
host for either Sch. japonicum or for Sch. hematobium. 

It is beyond the scope of this paper to give a detailed account of the life 
eycle or the histopathology of schistosomiasis in the mammalian host. For those 
interested in further information, the papers by Faust and co-workers® * and 
by Koppisch*® 7° will offer thorough descriptions of the natural history of this 
infection. A short note is in order, however. 

The eggs of schistosomes passed with the offal of mammals will, under 
suitable climatic and hydrographic conditions, hatch on reaching fresh water. 
The released miracidium swims until it finds an appropriate snail (which varies’ 
for the different species and countries; in Puerto Rico it is Australorbis 
glabratus), which it penetrates and parasitizes. After a number of days, during 
which time the parasite undergoes changes within the intermediary host, the 
latter begins to shed thousands of free-swimming, fork-tailed cercariae, the 
infecting stage for mammals. Man is infected by wading, swimming, or drink- 
ing contaminated water; the cercariae penetrate the skin or mucosa and, carried 
by the blood or lymph, reach the heart, whence they are distributed throughout 
the general circulation. The young parasites, on reaching the abdomen, pass 
into the venous system; here they mature into adult male and female worms. 
After copulation the female migrates against the blood flow and settles in the 
small venous radicles of the portal vein and its tributaries, where eggs are laid. 
Some of these are carried upstream by the blood and lodge in the intrahepatic 
radicles of the portal vein or pass into the pulmonary circulation where they 
induce a severe endangiitis, leading to portal or pulmonic hypertension or to 
both. Most of the damage in this disease is caused by the eggs, although death 
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of the adult worm also produces an acute inflammatory reaction which later 
develops into a granulomatous inflammation. The eggs, extruded into the 
tissues by a mechanism not yet well established, cause an inflammatory reaction 
with predominantly polymorphonuclear leukocytes or lymphocytes, according 
to whether the embryo is still present or has been reabsorbed. Soon thereafter 
there appear abundant epithelioid cells, foreign body giant cells, and peripheral 
proliferation of fibroblasts so that a pseudotubercle is formed. An eggshell or 
its fragments may almost always be identified in the granulomas. Finally the 
fibroblasts lay down collagen, the inflammatory cells reabsorb, and there is left 
a spherical nodule, sometimes containing shrunken eggshells, representing the 
healed stage of the disease. 

While Sch. mansoni and Sch. japonicum will predominantly, if not exclu- 
sively, lodge in the portal system, Sch. hematobium migrates to the pelvic and 
vesical plexuses where oviposition takes place. It is because of this peculiar 
location of the different species that characteristic clinical features are peculiar 
to each one. 

That the incidence of gynecologic manifestations should be high in Sch. 
hematobium infections is not surprising. The proximity of this parasite in its 
normal habitat to the genital organs and the rich network of venous anastomoses 
offers an explanation for such happening. Gelfand’? studied, by means of 
digestion with caustic potash solutions at 60° C., organs of individuals from an 
endemic region and observed a very high percentage of parasitization of the 
genitals, ranging from 56 to 91 per cent, depending on the organs. This 
experimental finding has been corroborated by the clinical observations of 
Gibson,!? TeGroen,! Gilbert,'* Charlewood and co-workers,’? and others. 

Less well understood is the reason why Sch. mansoni abandons its normal 
habitat and migrates to the genital organs. Some authors believe that, rather 
than migration of the adult worm to these aberrant locations, what happens is 
a transportation of the eggs from the place of oviposition to these sites by way 
of the blood. Although this may be true in a number of cases, we shall see later 
that migration of the adult worm also occurs. The parasite invades the genitals 
through the anastomoses between the superior, middle, and inferior hemorrhoidal 
veins with the hypogastric veins. The valvular system of these vessels being 
rather imperfectly developed, it offers no obstacle to such migration from the 
territory of the portal vein to that of the inferior vena cava. Furthermore, 
Makar,” studying the portocaval anastomoses in the pelvis by means of 
methylene blue injections, demonstrated communications between the right and 
left spermatic veins with the superior and inferior mesenteric veins, respectively. 
As the spermatic veins are the male counterpart of the ovarian veins of the 
female, another channel is offered for the schistosomes to invade territories not 
usually taken up by them. Anastomoses between the ovarian and uterine 
plexuses will explain why in some cases the parasite is found in the cervix, 
vagina, vulva, and perineal region. The presence of adhesions, offered by some?® 
as an explanation for this migration through the newly formed channels between 
the portal system of the omentum and the genital organs, does not seem neces- 
sary. That migration of the adult worm occurs is well depicted in the paper 
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of Charlewood and associates, whose Fig. 1 shows a male-female copula in a 
vein of the cervix. Fig. 3 from our second case shows a section of ovary with a 
partly degenerated adult worm with an empty eggshell nearby. 

Despite the high index of parasitization by Sch. mansoni in Puerto Rico, 
only one case of gynecologic schistosomiasis has thus far been recorded.2> The 
clinical aspects of this disease as regards the genital tract have not received 
enough attention and the number of cases reported is small. These facts, added 
to the recent observation over a short period of time of two such complications 
of this disease, have encouraged us to review our material and report the 
findings. 


Materials and Methods 


The material reviewed includes 78,238 surgically removed specimens, 
examined in this laboratory from 1925 through 1955. Among these we found 
18 gynecologic lesions due to Sch. mansoni, distributed as follows: ovaries and 
tubes (10 cases); uterus (one cases); cervix (6 cases), and vulva (one case). 
We have also reviewed the records of 3,232 autopsies but failed to find any 
instance of schistosomiasis of the female genital tract, although the incidence 
of the disease in the autopsy material is 14.6 per cent.*® 

All tissues were fixed in formalin, Bouin’s or Zenker’s fluid, embedded in 
paraffin, and stained routinely with hematoxylin-eosin. When indicated, Wilder’s 
reticulum, Masson-Goldner trichrome, Mallory’s phosphotungstie acid hema- 
toxylin, Hotchkiss-MeManus, and acid-fast stains were also carried out. We 
have not done digestion studies of organs using Gelfand’s technique, because 
in most cases material was no longer available. 

Whenever there was difficulty in finding eggs, or these were not seen despite 
serial sectioning and the use of special stains, additional studies were performed 
such as coprologic examination, complement fixation, cireumoval precipitation 
test, and skin testing. Moreover, rectal biopsies were performed in those which 
gave consistently negative fecal examinations. We have seen that some patients 
with abundant schistosome eggs in the genital lesions gave persistently negative 
results in coprologie studies, or even by rectal biopsy. 

All our patients are native Puerto Ricans coming from communities where 
schistosomiasis is endemic; most of them gave a history of having used, in some 
way or another, waters from rivers well known as foci of infection. 


Schistosomiasis of the Ovaries and Tubes 


These were the most commonly affected organs, accounting for more than 
50 per cent of the cases. The admission diagnosis varied from twisted ovarian 
cyst to ruptured ectopic tubal pregnancy. In 3 instances the diagnosis of 
inflammatory pelvic disease was made, but the correct etiological diagnosis was 
never suspected. 

As regards bilharziasis of the ovaries Charlewood and associates’ stated that 
possibly some menstrual disturbances observed in these patients might be due 
to the schistosomal infection. These authors found theca-cell luteinization in 5 
of their eases, to which they attributed the irregularities in the menstrual cycle 
presented by the patients. Fernandez and Lappa’ recorded a case of Manson’s 
schistosomiasis in which the patient suffered from amenorrhea for periods of 
time lasting up to three months, followed by menorrhagia. Endometrial biopsy 
demonstrated hyperplasia. Examination of the pelvic organs showed a mass in 
the right ovary. At operation a mass resembling a serous cystadenoma was 
found. Microscopic examination demonstrated multiple hemorrhagic follicular 
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eysts with abundant bilharzial granulomas. The patient recovered her normal 
cycle after operation. Gaiao and Gueiros® reported a case of a woman with high 
chorionic gonadotropin levels associated with a severe schistosomal oophoritis. 
On the other hand, Afifi (quoted by Charlewood) has described amenorrhea 
secondary to bilharziasis of the ovaries, but this is rare and occurs only when 
fibrosis follows massive parasitization of the ovaries. In most instances, however, 
a normal cycle is re-established after adequate antiparasitic therapy.* 27 We 
have not seen theca-cell luteinization in our cases; in only one patient was there 
some mild cortical stromal hyperplasia, which we think was not related to the 
severity of the infection. 


The lesions consisted of typical bilharzial pseudotubereles with well-pre- 
served schistosome eggs, some of which contained embryos. In some eases besides 
more active lesions there were regions of hyalinization in the midst of which 
empty eggshells could be seen. Tuboovarian adhesions were present in all cases 
and adhesions to the nearby pelvic structures in the majority. 


Clinically, lower abdominal pain of variable duration and intensity, and 
associated in some cases with dysmenorrhea, was seen in most of the patients. 
A pelvic mass was felt in all. In 2 instances the symptoms at admission were 
severe enough so that the diagnosis of an acute abdominal emergency was made. 
Irregular menses were noted in 2 patients; leukorrhea of severe degree was noted 
in only one patient. Because of the intimate adhesions between tube and ovaries 
there was difficulty in establishing which organ had been affected first. 


Gelfand’® ** stressed the difficulty of making a correct etiological diagnosis 
in bilharzial salpingitis. However, such antecedents as endemicity of the disease 
in the area where the patient lives, the history of having used water from con- 
taminated rivers, presence of Schistosoma eggs in the stools, and of eosinophilia 
together with the absence of leukorrhea should suggest the etiological diagnosis. 
Of course, the use of complementary laboratory tests such as complement fixation, 
cireumoval precipitin test, skin tests, and rectal biopsies in eases suspicious of 
this disease will help in the diagnosis. Pathologically there is some difference 
between the lesions caused by Sch. mansoni and those produced by Sch. hema- 
tobium as regards the tubes. Charlewood and associates* stated that in their 
eases the tubal lesions were found almost exclusively in the wall of the tube 
without affecting the mucosa. This produces thickening of the wall and some 
narrowing of lumen, but occlusion is not seen. This will not interfere with 
insemination of the ovum; on the other hand it will create difficulties for the 
progression of the inseminated ovum toward the uterine cavity so that a greater 
tendency toward development of ectopic tubal pregnancies will result. Simmers 
(quoted by Gibson") reported such a ease in a patient with bilharzial salpingitis 
of the proximal portion. In our eases, by contrast, the most severe lesions were 
seen in the mucosa and to a much lesser extent in the wall. The mucosa in 
some eases was so extensively replaced by granulomas that no traces of the 
mucosal linings were left. This led to segmental occlusion of the lumen and 
dilatation of the distal segments which contained inspissated material made of 
cellular debris, cholesterol crystals, and some infiltration by round cells. In only 
one case were the bilharzial lesions associated with an acute inflammatory 
exudate which contained many eosinophils. Fortique,® Junqueira,’’ and 
Armbrust! have independently reported eases of this complication in the Western 
Hemisphere. 


To our knowledge the only case in which Sch. mansoni was seen associated 
with a eareinoma of the ovary was that of Werneck and Junqueira.*° Their 
patient had bilateral cystadenocarcinoma of the ovaries with multiple schisto- 
somal pseudotubereles interspersed. 
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CASE 1.—(No. 29222.) A 39-year-old woman was admitted with the diagnosis of an 
acute abdominal emergency. Examination revealed a mass and the diagnosis of left twisted 
ovarian cyst was made. At operation a multiloculated cystic mass was found in the left 
adnexa; it was markedly adherent to the sigmoid colon and to the pelvic wall. The right 
tube and ovary were red and swollen. Bilateral salpingo-oophorectomy was performed. 
Histologic examination showed acute and chronic salpingo-oophoritis with multiple schistosomal 
pseudotubercles (Fig. 1) and scattered areas of fibrosis containing isolated Sch. mansoni 
eggs with well-defined lateral spines (Fig. 2). 


Fig. 2 


Fig. 1.—Ovary, Case 1. Schistosomal pseudotubercles containing in the center shrunken 
eggshells. (Hematoxylin-eosin. x80; reduced 4.) 


_ Fig. 2.—Ovary, Case 1. Several Sch. mansoni eggs in area of scarring; note lateral 
spine in egg of upper center. (Hematoxylin-eosin, «360; reduced 4.) 


Fig. 3.—Ovary, Case 2. Granuloma caused by dead adult worm; observe coils of 
parasite and the marked inflammatory infiltrate. To the left about the lower center note 
shrunken empty eggshell. (Hematoxylin-eosin, x80; reduced 4.) 


CaSE 2.—(No. 7757.) A 25-year-old woman was admitted and operated upon because 
of a ‘‘left ovarian cyst.’’ At operation a small cystic structure was seen attached to the 
ovary. A salpingo-oophorectomy was done. Microscopically the ovary showed a round 
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structure containing a degenerated adult schistosomal worm (Fig. 3). There was a marked 
cellular infiltrate composed mainly of plasma cells, lymphocytes, and scattered eosinophils 
about the coils of the worm. Fine striation could be seen under the cuticle of the parasite; 
in the central portion of one of the coils there was abundant yellow-brown, finely divided 
pigment, apparently marking the location of the intestinal canal. About the zone of round 
cells there was a layer of epithelioid cells; more peripherally a broad zone of fibrosis enclosed 
the whole lesion. At one point in the epithelioid layer there was an empty schistosome 
eggshell. Other sections from the ovary revealed numerous eggshells containing no embryos 
and with minimal inflammatory reaction about them. 


CASE 3.—(No. 38083.) A 30-year-old woman was admitted because of irregular menstrual 
bleeding for several months, associated with lower abdominal pain. The uterus was enlarged 
and fixed posteriorly. A diagnosis of fibroid uterus was made. At operation a large, left 
tuboovarian mass was found adherent to the sigmoid colon. The right tube and ovary also 
showed multiple adhesions. Hysterectomy and bilateral salpingo-oophorectomy were carried 
out. The uterus was normal except for an intracavitary pedunculated leiomyoma. The left 
tuboovarian mass showed multiple cystic cavities filled with dark brown material and lined 
with a hemorrhagic membrane. Microscopically there was a diffuse and focal infiltration 
by lymphocytes, plasma cells, and a few eosinophils in the tubes and ovaries of both sides. 
Abundant schistosomal pseudotubercles, most of them containing fairly well-preserved eggs, 
were seen scattered about (Fig. 4). A few granulomas were also seen in the wall of the 
tube (Fig. 5). 


Fig. 4. Fig. 5. 


Fig. 4.—Ovary, Case 3. Schistosomal granulomas with giant cells and eggshells, some 
containing embryo. (Hematoxylin-eosin. x80; reduced 4.) 
_ Fig. 5.—Fallopian tube, Case 3. Bilharzial granuloma in wall of tube. (Hematoxylin- 
eosin. X80; reduced 


CASE 4.—(No. 46268.) A 47-year-old woman was admitted because of a mass in the 
left side of the abdomen felt for several months. Operation disclosed a cystic mass measuring 
17 em. across; it had a grayish-white opaque, partly hemorrhagic wall, and was lined by a 
shaggy membrane. It contained thick, foul-smelling material. Microscopically the cystic 
wall was made of collagenized connective tissue containing several granulomas to eggs of 
Sch. mansoni. 


CasE 5.—(No. 29498.) A 34-year-old woman was admitted because of a left adnexal 
mass. At operation it was noted that the tube was greatly thickened and that the fimbria 
could not be identified. The mesovarium contained a cystic cavity filled with dark brown 
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material. The ovary appeared grossly normal except for multiple adhesions to the tube. 
Microscopically the tube was edematous and contained a moderate number of round cells 
infiltrating the wall. The ovary revealed numerous schistosomal pseudotubercles some of 
which were aggregations of several Sch. mansoni eggs with much necrosis and inflammation 
(Fig. 6). 


Fig. 6.—Ovary, Case 5. Several Sch. mansoni eggs in a granuloma showing central necrosis 
and pronounced epithelioid cell proliferation. (Hematoxylin-eosin. 360; reduced 4.) 


Fig. 8. 


Fig. 7.—Fallopian tube, Case 6. Multiple pseudotubercles of Schistosoma mansoni with 
destruction of the mucosal lining. (Hematoxylin-eosin. x80; reduced 4.) 

Fig. 8.—Ovary, Case 6. Two pseudotubercles in stroma; nearby a corpus luteum. 
(Hematoxylin-eosin. 80; reduced 


CasE 6.—(No. 51395.) An 18-year-old Negro woman was admitted because of right 
lower quadrant pain and fever of a week’s duration. The pain began as epigastric discomfort 
associated with nausea and vomiting, localizing next day in the right lower quadrant. She 
vomited again on the day prior to admission. Diarrhea had been present for three days. 
The menses were regular; a moderate vaginal discharge was noted three days before she came 
to the hospital. Examination showed tenderness and muscle guarding over the right lower 
quadrant; a palpable mass was felt extending from the cul-de-sac to the umbilicus on the left; 
it was nontender. Because of the negative vaginal findings, the diagnosis of an inflammatory 
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pelvic process was ruled out, and the diagnosis of cystoma or cancer of ovary was entertained. 
In the meanwhile coprologic examination was positive for Sch. mansoni. The red blood count 
was 2.93 million, the white count was 5,500 with a normal differential count. Urinalysis was 
negative. Operation disclosed a left tuboovarian mass markedly adherent to the sigmoid 
colon. The tube was dilated and filled with thick material. A left salpingo-oophorectomy 
was done. Microscopic examination showed extensive granulomatous inflammation with 
pseudotubercle formation to Sch. mansoni eggs. The mucosa of the tube was completely 
destroyed by the inflammatory process (Fig. 7) and its lumen dilated and containing numerous 
plasma cells and macrophages. There was a corpus luteum in the ovary and pseudotubercles 
were seen in the ovarian stroma about it (Fig. 8). Cultures from the material obtained were 
negative for bacteria. The patient was treated with Fuadin and recovered uneventfully. 


CasE 7.—(No. 719.) A 29-year-old woman was admitted because of pain and discomfort 
in the lower abdomen for several months. Examination showed a mass in the left side of the 
pelvis. At operation an adnexal mass on the left side was removed. Microscopically the tube 
was normal except for edema of the wall. The ovary contained schistosomal granulomas 
with many giant cells containing whole or fragmented eggshells. 


E Fig. 9.—Ovary, Case 8. Severe granulomatous inflammation with pseudotubercle forma- 
tion. Note abundant Sch. mansoni eggs and severe fibrinoid necrosis in center of granulomas. 
(Hematoxylin-eosin. 80; reduced 4.) 


CASE 8.—(No. 67822.) A 25-year-old woman was admitted to the hospital complaining 
of mild menstrual disturbances associated with yellowish leukorrhea, lower abdominal pain, 
and a tender mass in the lower abdomen of several weeks’ duration. Examination showed 
an irregular mass in the lower abdomen with indefinite margins, fairly tender on palpation. 
Operation demonstrated an abscess located in the anterolateral aspect of the uterus on the left. 
This was drained but recurrences of the condition made necessary several interventions for 
draining off abscess cavities and finally led to a panhysterectomy. The specimen received 
consisted of uterus and adnexa. The latter showed massive adhesions between tubes and 
ovaries and between these and the serosal surface of the uterus. One of the ovaries showed 
a large hemorrhagic area festooned by a grayish-white zone of tissue. Microscopically the 
latter zone represented acute inflammation and necrosis; multiple schistosome eggs were seen 
in the tubes, ovaries, and parovarian tissues, some associated with severe granulomatous 
inflammation (Fig. 9). 


CasE 9.—(No. 76801.) A 28-year-old woman was admitted because of right lower 
quadrant pain and rigidity for the previous 72 hours. A mass was felt on the right side 
of the abdomen and the diagnosis of a ruptured ectopic tubal pregnancy was made. At 


Fig. 10.—Fallopian tube, Case 9. Massive involvement of mucosa by schistosomal granu- 


lomas, some containing eggshells. (Hematoxylin-eosin. x80; reduced 4.) 

Fig. 11.—Tube, Case 9. Mucosal folds containing scattered pseudotubercles to Sch. 
mansoni. (Hematoxylin-eosin. X80; reduced 

Fig. 12.—Tube, Case 9. High-power view of one of the pseudotubercles of Fig. 11, 
showing a giant cell containing a shrunken bilharzial egg. Note the round-cell infiltration 
about the parasite. (Hematoxylin-eosin. 360; reduced 4.) 
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operation the Fallopian tubes appeared grossly normal, although their wall was slightly 
thickened and moderately edematous. A bilateral salpingo-oophorectomy was done. Micro- 
scopic examination showed severe granulomatous inflammation with pseudotubercle formation 
containing abundant schistosome eggs. In some portions the mucosa of the tube was com- 
pletely replaced by granulomatous tissue (Fig. 10). In other regions the mucosal folds were 
preserved but the stroma was edematous and contained isolated pseudotubercles with schisto- 
some eggshells (Fig. 11 and Fig. 12). 


CASE 10.—(No. 33245.) A 22-year-old woman was admitted because of a mass felt on 
vaginal examination on the left side of the pelvis. At operation a rounded cystic mass 
measuring 5 cm. in diameter was found in the left ovary. A partial oophorectomy and a left 
salpingectomy were performed. The cystic mass proved to be a corpus luteum cyst. The 
tube showed moderate edema of the wall and mild round-cell infiltration. In the tissues of 
the mesosalpinx however, there were several schistosomal pseudotubercles containing eggshells. 


Schistosomiasis of the Uterus 


Schistosomal endometritis is a rare entity, even in places with massive 
infections by Sch. hematobium.* ** Motta?* has deseribed schistosomal endo- 
metritis in a patient harboring also pseudotubereles in a leiomyoma. 


Fig. 13.—Uterus, Case 11. Bilharzial eggs. One contained in a foreign-body giant cell; 
these granulomas were found in a leiomyoma. (Hematoxylin-eosin. x360; reduced 4.) 


The clinical picture is that of irregular bleeding, associated with lower 
abdominal pain and a large soft uterus. The diagnosis is difficult to establish 
because of the monthly shedding of endometrium, the depth at which the pseudo- 
tubercles are usually more abundant, and the similarity with tuberculosis, with 
which it is often confused. Charlewood* stressed the need for doing deep 
curettage in suspicious cases and Machado”! advised the use of digestion methods 
and centrifugation of the material to identify the eggs. Afifi (quoted by Charle- 
wood) has described 4 cases of corpus cancer associated with schistosomiasis. 
Pinto®® also recorded a ease of endometrial carcinoma with abundant eggs of 
Sch. mansoni. Up to 1954 only 4 cases of leiomyomas containing schistosomal 
pseudotubereles had been described. Machado?! added one of his own in that 
year and the following is the sixth on record. 


CASE 11.—(No. 77229.) A 35-year-old woman was admitted because of a mass noted 
in the lower abdomen for four to five months. This was painful at times, not related to 
menstrua] periods. Menses were regular. <A diagnosis of fibroid uterus was made and subtotal 
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hysterectomy performed. The uterus was large and contained many nodules of a firm, 
grayish-white, whorled tissue varying from 2 to 4 cm. in diameter. Microscopic examination 
showed that one of the leiomyomas contained several schistosomal pseudotubercles (Fig. 13) 
with well-preserved eggshells. There were no adhesions of the uterus to the adjacent struc- 
tures. The adnexa were normal. Repeated fecal examination failed to show Sch. mansoni 
eggs. 


Schistosomiasis of the Cervix 


Cervical bilharziasis may appear in several clinical forms. One is that of a 
papilliferous, cauliflower type of mass, which bleeds easily on touch and often 
gives origin to intermenstrual and postcoital bleeding. Its gross resemblance to 
cancer is striking. Histologically there is marked proliferation of the squamous 
epithelium, ranging from severe acanthosis to pseudoepitheliomatous hyperplasia. 
It may strongly suggest epidermoid carcinoma and Charlewood remarked that 
such changes are likely to occur. There ave numerous bilharzial pseudotubercles 
and more or less severe inflammatory reaction. A second type appears as an 
indurated area, with zones of ulceration or erosion and also bleeds readily on 
contact. In this type there are again numerous pseudotubercles in the stroma, 
chiefly in the endocervix, causing ulceration or erosion of the overlying mucosa. 
Finally, the disease may be found in an ordinary-looking endocervical polyp, 
associated with intermenstrual bleeding, mild dysmenorrhea, and occasionally 
posteoital bleeding. In this type the schistosomal granulomas are seen scattered 
about the stroma of the endocervix with pseudotubercle formation sometimes 
and other times without much appreciable reaction of the tissues to the presence 
of the parasite. Our series include one ease of the second type and 5 of the third. 
No instance of large papilliferous growth has been observed in our material. 
Charlewood recorded 3 cases in which the diagnosis of epidermoid carcinoma 
of the cervix was made clinically; they were papilliferous growth which micro- 
scopically proved to be severe schistosomal granulomas. 

Afifi (quoted by Charlewood) has described 3 cases of epidermoid cancer 
of the cervix with schistosomal pseudotubercles. Similar instances have been 
observed by Charlewood’ and by Bezerra Coutinho.* One of the cases published 
by Charlewood as an epidermoid carcinoma of the endometrium with schisto- 
somiasis probably represents an extension of a cervical cancer to the uterus 
rather than a primary epidermoid carcinoma arising in the endometrial mucosa. 


CASE 12.—(No. 48585.) A 64-year-old woman was admitted because of vaginal bleeding 
of several months’ duration. A cervical biopsy showed numerous schistosomal pseudotubercles 
in the stroma of the endocervix. The mucosa was papilliferous and suggested an endocervical 
polyp. 

Case 13.—(No. 62378.) A 24-year-old woman was admitted because of intermenstrual 
spotting not related to trauma but occasionally following sexual intercourse for the previous 
one and one-half years. She had also noted some crampy abdominal pain on the first day 
of the menstrual flow. Examination revealed a large endocervical polyp and some blood in 
the vagina. Microscopic examination showed multiple schistosomal eggs with pseudotubercle 
formation (Fig. 14) in the stroma; there was no ulceration of the overlying epithelium. 


CasE 14.—(No. 42148.) A 50-year-old woman was operated upon because of prolapse 
of the uterus of severe degree. During hospitalization fecal examination showed numerous 
Necator americanus eggs; Sch. mansoni was not found. Sections of the cervix showed multiple 
aggregations of pseudotubercles composed of foreign-body giant cells, some of which contained 
Sch. mansom eggs. 

CasE 15.—(No. 56038.) A 25-year-old woman had been complaining of long-standing 
leukorrhea, right lower quadrant pain, and dysmenorrhea. She had been married four years 
and was childless though she did not use contraceptives. Examination showed mild cervical 
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erosion and a small endocervical polyp which was resected. Microscopically there were 
scattered schistosomal pseudotubercles under the exocervical squamous epithelium, associated 
with moderate infiltration of the stroma by plasma cells, lympohcytes, and occasional 
eosinophils (Fig. 15). 


Fig. 14. Fig. 15. 


Fig. 14.—Cervix, Case 13. Bilharzial pseudotubercles in stroma of an _ endocervical 
polyp. (Hematoxylin-eosin. x80; reduced 

Fig. 15.—Cervix, Case 15. Bilharzial granulomas in cervix; two eggs in upper left are 
partly calcified. (Hematoxylin-eosin. x80; reduced 


: Fig. 16.—Cervix, Case 16. Scattered schistosomal pseudotubercles in endocervix. To the 
right there is a giant cell containing calcified fragments of an eggshell. (Hematoxylin-eosin. 
X80; reduced 4.) 


Fig. 17.—Cervix, Case 16. Acute angiitis of a cervical artery with partial destruction of 
the wall. (Hematoxylin-eosin. reduced 


CaSE 16.—(Nos. 67201 and 67871.) A 40-year-old woman was admitted to the hospital 
complaining of severe leukorrhea and spotting of three months’ duration. As a child the 
patient lived in a region where schistosomiasis is endemic; furthermore she had swum in 


Fig. 16. Fig. 17. { 
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the local river, well known for its contamination with Sch. mansoni. At the age of 10 and 
following swimming in another river also heavily infected with schistosomiasis, she developed 
a severe episode of diarrhea from which she recovered without any specific therapy. When 
examined at the hospital she was in good general condition. The only positive findings were 
confined to the gynecologic examination which revealed a mild cervical erosion. A biopsy 
was taken and microscopically showed a marked granulomatous inflammation highly suggestive 
of schistosomiasis, but not diagnostic because of the absence of eggs of this parasite. A 
resection of the cervix was then carried out. At this time histologic examination revealed a 
severe extensive granulomatous inflammation affecting chiefly the endocervical mucosa which 
was eroded in places and was definitely thickened. Similar granulomas were found in the 
muscle portion; these were scarce in comparison with those of the mucosa itself. The pseudo- 
tubercles (Fig. 16) contained abundant foreign-body giant cells, some of which showed 
calcified structures suggestive of remnants of Sch. mansoni egg. A conclusive egg, however, 
was not found despite the use of serial sections and of special stains. There was also a 
peculiar type of angiitis similar to that found in other organs when affected by severe 
schistosomiasis. The arterioles and small arteries showed focal destruction of the wall by an 
inflammatory process (Fig. 17) mainly of eosinophils and lymphocytes. There was perivascular 
edema at the sites of these lesions. As the cervical lesions were not entirely diagnostic of 
schistosomiasis, despite the history the patient gave, rectal biopsy was done and proved 
negative for Sch. mansoni. On the other hand, three consecutive stool examinations showed 
abundant eggs of Sch. mansoni, indicating that, despite the long interval since last infection, 
the disease was still very active and that adult parasites were still ovipositing. 


CASE 17.—(Nos. 4122 and 4209.) A 46-year-old woman was admitted because of 
intermittent vaginal bleeding of five months’ duration. This was sometimes very profuse and 
not related to menstrual bleeding. A day prior to admission she suffered a severe hemorrhage; 
she remembered having had two identical episodes before. About four years earlier she had 
an episode of mucous diarrhea associated with severe tenesmus; it disappeared without any 
specific therapy. At admission the vaginal examination showed blood in the vagina and the 
cervical orifice and leukorrhea. There was also a cervical polyp which bled easily on touch. 
Fecal examination showed numerous eggs of Sch. mansoni and whipworm. Blood taken from 
the vaginal discharge was negative for schistosomes. Microscopic examination of the 
cervical tissue showed numerous Schistosoma eggs associated with severe infiltration with 
plasma cells, eosinophils, and leukocytes; pseudotubercles were not seen. Treatment with 
Fuadin cleared up all the patient’s symptoms. 


Schistosomiasis of the Vagina 


In the vagina the schistosomal lesions may appear as a process causing 
fibrosis and giving to the mucosa a sandpaper aspect; or they may appear as 
papilliferous growths suggesting carcinoma. Occasionally ulcerative lesions 
are seen so that the diagnosis of cancer is made clinically. Fortique® described 
a case with ulcers of the posterolateral aspect of the vagina which was inter- 
preted as cancer; however, microscopic examination showed a typical schistosomal 
granuloma. Rudge?* and Charlewood and co-workers have also described cases 
of vaginal schistosomiasis. Although vesicovaginal fistulas seem to occur fre- 
quently in Egypt as a result of Sch. hematobium infections, they are rarely 
seen in other parts of the world even where this species is found. In our 
hemisphere Baquero Gonzalez? has described a case of mucocutaneous fistulas of 
the vagina in a patient with schistosomal lesions of the perineum, labia, and 
clitoris. We have not observed this type of lesion in our series. 


Schistosomiasis of the Vulva 


Vulvar lesions are frequent in South Africa where the diagnosis of vulvar 
schistosomiasis is often made at the bedside. The condition begins as an area of 
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irritation of the skin, followed by edema and hyperemia. Later on small nodules 
are felt under the skin and finally a papillomatous lesion appears, forming 
masses resembling condylomas. Charlewood in his Fig. 19 depicts a classical 
example. O’Daily** has described a papilloma of the labia invading the clitoris, 
and Baquero Gonzalez? observed a similar case in which the disease affected the 
perineum, labia, and clitoris. Coutinho* has also seen Sch. mansoni lesions in a 
condyloma pendulum of the labium majus. Gilbert'* saw a similar lesion in 
an 8-year-old girl. 

CASE 18.—(No. 49114.) A 20-year-old woman had noted a progressively growing mass 
in the right labium. [t had been present for several months during which time episodes of 
tenderness were noted on several occasions. The tumor consisted of a firm, wrinkled, brown 
nodule measuring 3.7 by 3 by 1.5 em. Microscopically it was composed of many papillary 
projections of squamous epithelium with a loose, edematous stroma. There were several partly 


calcified schistosome eggs (Fig. 18) with only mild reaction about them. There were no 
pseudotubercles. 


Fig. 18.—Vulva, Case 18. Partly calcified Sch. mansoni eggs in stroma of squamous 
papilloma of vulva. Note the mild round-cell infiltration about the lesions. (Hematoxylin- 
eosin. X80; reduced 4.) 


Comment 


There are a few distinguishing features between gynecologic lesions caused 
by Sch. hematobium and those caused by Sch. mansoni. From the clinical point 
of view it is apparent that the incidence of gynecologic lesions is greater in the 
hematobie than in the mansonie variety. This cannot be ascribed solely to the 
severity or the per cent of infection of the general population. There are regions 
in Brazil where better than 84 per cent of the inhabitants are infected by Sch. 
manson; in Puerto Rico the incidence is 14.6 per cent in cases coming to autopsy 
but in some areas coprologic examinations give values as high as 28 per cent. 
Yet the number of gynecologic cases reported from Brazil, although steadily 
increasing, is rather small. From Puerto Rico only one such ease had ever 
been reported.?° 


As regards the organs affected there are also some differences worthy of 
note. Vulvar schistosomiasis appears to be fairly common in South Africa but 
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is rare in America; when found the vulvar lesions caused by Sch. mansoni are 
less extensive than those caused by Sch. hematobiwm. Vaginal lesions not un- 
common in the hematobiec variety are rare in the mansonie form; only two cases 
have been recorded on our continent.® 27 In the cervix the large papilliferous 
masses described by the South African authors are not seen among patients 
with pure mansonic infections. Likewise, menstrual disturbances are less 
frequently found in Sch. mansoni infections than in those caused by Sch. 
hematobium. We have not seen in our series a single case of hyperplasia of 
the endometrium that we could attribute to the parasitization. 
The tubal lesions, which in Sch. hematobium infections appear to affect 
chiefly the wall and to spare the mucosa, in Sch. mansoni tend to give origin to 
severe mucosal lesions with very little involvement of the muscularis of the tube. 


Although a causal relationship has been shown to exist between Sch. 
hematobium infections of the bladder and cancer of this organ, conclusive evi- 
dence has not so far been put forth as regards malignancy of the genital tract. 
The cases described so far appear more as a coincidental finding than as a cause- 
and-effect relationship. 

Most of our patients were unaware of the infection until the diagnosis was 
made by the pathologist. The fact that the patients came from areas where 
schistosomiasis is endemic should arouse suspicion in the clinician toward this 
diagnosis. There are laboratory tests which may help in the diagnosis; among 
these coprologic examination, complement fixation, cireumoval and skin testing, 
as well as rectal biopsy, have proved their usefulness. 


Summary 


The incidence of gynecologic lesions in Manson’s schistosomiasis although 
low is of more than academic interest. In a number of cases surgical treatment 
may be avoided if the condition is correctly diagnosed. Eighteen cases of such 
lesions are described. These are distributed as follows: tubes and ovaries ten 
cases; uterus, one case; cervix, six cases and vulva, one case. 

Auxiliary laboratory methods but above all the history of having lived in 
endemic areas or used contaminated waters from infected rivers will help in 
making the diagnosis. 

A certain number of distinguishing features both clinical and pathologic 
between infections caused by Sch. mansom and Sch. hematobium are discussed. 


All eases herewith reported are due to Sch. mansoni. 
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SACROCOCCYGEAL TERATOMA IN LABOR AND THE NEWBORN 


Morton A. Scuirrer, M.D., AND ERNEST GEENBERG, M.D., BRooKLyn, N. Y. 


(From the Departments of Obstetrics and Gynecology, State University of New York at New 
York City, College of Medicine, Kings County Hospital, and the Department of 
Obstetrics and Gynecology of the Jewish Hospital of Brooklyn) 


ACROCOCCYGEAL teratoma is a tumor of the embryo situated posterior to 

the rectum and anterior to the sacrum. The exterior portion frequently 
is seen at birth and may give rise to dystocia in labor. It is a tumor with 
great propensity for malignancy, but can be cured if recognized and extirpated 
early. 

Hickey and Layton‘ found 103 reported cases in the English language 
journals from 1938 to 1953 and added 9 eases of their own, 8 in infants and 1 
in an adult. Odessky® collected 182 cases of sacrococcygeal teratomas. Calbet’ 
stated that sacral tumors of all types occur once in 34,582 births. Whitaker 
and Pemberton’ reported one sacral tumor in every 40,000 admissions to the 
Mayo Clinie. 

The reports describing this condition are found in the surgery or pathol- 
ogy journals and, as a result, this lesion is not always familiar to the 
obstetrician. This tumor can give rise to dystocia in labor and, if obstruction 
to delivery occurs, one must be concerned with delivery of the child intact 
and not resort too readily to a destructive type of operation. Tribble’ re- 
ported a case of persistent posterior face presentation which was handled by 
internal podalic version and breech extraction. Much difficulty was en- 
countered in doing the extraction, but this was successfully accomplished and 
the baby was found to have a sacrococecygeal teratoma. The baby survived 
operation and is alive and well. 

Hickey and Layton, in their study of this subject, stated that in 3 cases 
embryotomy was necessary to accomplish delivery, and that in 7 cases 
obstetrical difficulties had been present. 

There are several substantial reports in the literature as to curability. 
Gross, Clatworthy, and Meeker’ reported 40 cases with salvage in 29 cases. 
Ravitch and Smith’? reviewed 48 cases, including 9 from their personal ex- 
perience. Twenty-five infants survived and are well and there were only 2 
operative deaths; they stated that the infants tolerated this surgery very well. 
Hickey and Layton reported 6 of their 9 patients to be living and well after 


adequate surgery. 


Malignancy.—Sacrococeygeal teratoma may present itself as a small ob- 
secure lesion or as a massive tumor. Immediate removal is necessary since the 
malignant potentialities of an individual tumor of this type are not readily 
determinable. Twenty-three of 112 cases collected by Hickey and Layton 
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showed histological evidence of malignancy. They also demonstrated that in 
cases operated on before 4 months and followed for 2 years, 95 per cent, or 
36 of 38 cases, were benign. In a series of cases operated on after 4 months, 
17 out of 25 were malignant histologically, and 16, or 64 per cent, had 
biological malignant disease within 2 years. Gross and his associates,’ as well 
as Liseo,®> concluded that malignancy is not related to the oceultness of the 
tumor, but to the lateness in therapy. In addition, all teratomas do not be- 
come malignant, but, if they do, the malignant transformation occurs after 
4 months of life, but rarely after 5 years of life, although malignant changes 
may occur in the adult. 


Embryology.—There are many theories to explain the origin of sacro- 
coccygeal teratomas and Odessky listed 6 as follows: (1) budding of embry- 
onal tissues; (2) totipotent aberrant or misplaced sex cells; (3) multipotent 
regional material reproducing the organs of this region; (4) fertilized ovum 
attached to the host; (5) the proximity of the fovea coeceygea and the coccyg- 
eal vestiges of the neural canal, neurenteric canal, and the postanal gut in 
the embryo, providing the opportunity for an anomalous formation and pos- 
sible formation of teratomas; (6) isolated nearly totipotent blastomeres. 

Gross and co-workers believed these tumors arose from pleuripotent or 
totipotent primordial cells. These occur with greater frequency in the areas 
where the greatest concentration of primitive cells exists for the longest 
period of time, e.g., (1) in the ‘‘primitive knot’’ (Hensen’s node) near the 
coccyx, and (2) in the reproductive gland anlage. 

The primitive knot is the nidus from which the fetus develops, and is 
finally located near the cocecyx. In the midportion of the fetus, the neural 
canal and developing somites occur, and migrate cephalad. Hensen’s node 
migrates caudad to the top of the developing tail. As this resorbs, the primi- 
tive knot is condensed, and returns to the coccyx where totipotent cells may 
split off and give rise to neoplasms. Gross, as well as Calbet and others, be- 
lieves this theory must be acceptable, since it ‘‘correlates known embryological 
events with the known high concentration of teratomas in the coeccygeal area.’’ 

Genital cells also stem from the primitive knot and give rise to the uro- 
genital ridge. The caudal portion of this forms the undifferentiated repro- 
ductive gland. In the male, this rapidly differentiates at the thirty-first to 
the thirty-fourth day, but no changes occur in the female until the thirty- 
ninth to the fiftieth day. The longer this ridge persists, the greater the 
chances for abdominal and pelvic teratomas to occur from the splitting off 
of undifferentiated cells. Therefore, a higher incidence in the female is ex- 
pected. Hickey and Layton bear out their theory, reporting a 78 per cent 
incidence of their cases in the female and other reports confirm their observa- 
tion. 

Pathology.—The tumors vary from very small to very large in size and may 
be solid, cystic, or both. They are always situated in the sacral region and 
according to Gross are always attached to the coccyx. Cut sections vary and 
may show sebaceous material, etc., and in many cases calcification is present, 
which may help make the diagnosis. 

Microscopic.—The characteristic microscopic picture is the presence of 
derivatives of each germ layer, although all layers need not be present at one 
time. In Gross’s series, all tissues have been found except cardiac musculature, 
placental tissue, and gonads; although he states that others have described 
testes and ovaries. Rhoden™ reported a case with androgen production and 
masculinizing symptoms secondary to the presence of adrenal cortical tissue. 
Gross also reported 4 embryomas, 4 papillary adenocarcinomas, 1 rhabdomyo- 
Sarcoma, and 2 neuroblastomas in the malignant cases in his series. 
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Clinical Data.—Thirty-two of the 40 cases reported by Gross were in 
females, as were 81 of the 104 cases, or 78 per cent, reported by Hickey and 
Layton. Two of. our cases were in females and one in a male. Most authors 
report a high familial incidence of twinning. Calcification was present in 43 
per cent of the cases Gross collected, and on this basis antenatal diagnosis may 
be made if suitable x-rays are taken. 

It is interesting to note that neurological defects are not present in these 
eases, which may help to make the differential diagnosis in ruling out meningo- 
cele, chordomas, and ependymomas. 

Hickey and Layton believe that late fetal life is not interfered with as a 
result of the tumor. One of our patients had hydramnios and recurrent 
bleeding throughout her pregnancy with spontaneous delivery at 28 weeks 
of a stillborn child. 

Obstetrical difficulties can readily arise from the dystocia caused by a 
large sacrococcygeal tumor. Hickey and Layton found 7 patients, or 6 per 
cent of their collected series, had a history of difficult delivery; in 3 embryot- 
omy was resorted to in order to effect delivery. 

In our 3 cases there was obstruction to delivery. The first required rather 
strong suprapubic pressure to accomplish delivery; this difficulty was en- 
countered with a 28-week-old fetus. The second patient required very exten- 
sive pressure from above with manipulation of the feet under deep general 
anesthesia in order to complete the delivery. Undoubtedly, this baby died as 
a result of the obstructed labor and the manipulation, since the fetal heart- 
beat was regular and strong just prior to the procedure. The third patient 
required suprapubic pressure and traction which resulted in rupture of the 
tumor with hemorrhage. 

Hickey and Layton reported some additional anomaly in 11 per cent of 
their collected cases, and felt that possibly these have been underreported. 
They noted that most of the defects were along the longitudinal aspects of 
the body and were possibly associated with the development of the teratoma. 

Ravitch stated that 10 of his 394 collected and 9 personal eases had rectal 
obstruction and 9 showed urinary obstructions. These findings are reported 
as due to the size of the tumor in all instances. 

In all series, the most prominent aspect was a large presacral mass. 

Treatment.—The treatment of sacrococcygeal teratoma is surgical removal. 
Ravitch, Hickey and Layton, and Gross and his associates all made the point 
that these newborn infants tolerate the surgery well. X-radiation is of no value. 
The surgical techniques are described in detail by the previously mentioned 
authors. Our third infant was operated on and made an uneventful recovery. 


Case Reports 


CasE 1.—Mrs. G. W., a 29-year-old, private patient, was a primigravida. Her last 
menstrual period was Sept. 7, 1953, and the estimated date of confinement June 14, 1954. 
Her past history was negative. 

The patient had three bouts of moderate to profuse staining at three weeks’ gestation. 
In January it was noted that the uterus was enlarged beyond the period of gestation. The 
patient gained 7 pounds from Jan. 19, 1954, to Feb. 9, 1954, in spite of dietary control. 
This clinical course persisted until the last office visit on Feb. 20, 1954, at which time the 
patient had gained a total of 18 pounds and the uterus measured 33 ecm. with hydramnios. 
A flat plate of the abdomen taken on Feb. 10, 1954, was reported as showing a poorly 
calcified fetus with evidence of hydramnios. 

On Feb. 23, 1954, the patient started in labor at midnight with spontaneous rupture 
of the membranes. Four hours later she was delivered spontaneously of a stillborn female 
child that weighed 1,505 grams. There was a moderate amount of difficulty in delivering 
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Fig. 1.—Case 1. Lateral view of 28 oo showing size and relationship of tumor 
etus. 


Fig. 2.—Case 1. Photomicrograph showing hyaline cartilage and developing bone spicules. 
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the child with obstruction present after the shoulders were delivered. Firm fundal pres- 
sure accomplished the delivery over a right mediolateral episiotomy. A 20 cm. semisolid 
tumor was present in the sacrococcygeal area. The diagnosis at delivery was sacro- 
coccygeal teratoma. 

Pathology Report.— 

Gross: The specimen consisted of a stillborn fetus and placenta. The placenta weighed 
820 grams and measured 20 by 19 by 4.5 cm. in size, and exhibited no gross abnormalities. 

The stillborn female fetus weighed 1,505 grams and measured 28 cm. in length. The 
abdomen was distended and doughy in consistency. The external genitals were flattened. 
The vulva and anal canal were widely separated; arising from the sacrococcygeal region 
of the fetus was a soft, doughy cystic mass which measured 12 by 12 by 6.5 cm. in size 
(Fig. 1). On opening of the mass, the cut surface presented a variegated picture, and 
resembled that of brain tissue which had undergone cystic degenerative changes. <A small 
cyst containing amber-colored, clear fluid was seen. In some places, there were areas which 
showed calcific deposits and in others hemorrhagic areas were seen. The tumor mass was 
not in communication with the peritoneal cavity. It seemed, however, as if the mass 
did communicate with the spinal canal. The abdominal and thoracic organs grossly 
showed no abnormal features. 

The spinal cord and brain were present. The brain did not show distinct convolu- 
tions. 


Fig. 3.—Case 2. Anterior view of fetus demonstrating the relation of the vulva to the anal 
orifice, and the size and position of the tumor mass. 


Microscopic: The sections of the placenta consisted of mature chorionic villi and a 
decidual plate, well preserved. 

One surface of the tumor was covered by flattened cornified epithelium. Within the 
tumor were embryonal cartilage (Fig. 2), scattered lymphoid follicles, embryonal neural tissue, 
nests of thyroidlike glands, and cysts lined by flattened epithelium and dermal appendages. 
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There were no features of note in the umbilical cord. 
Diagnosis.—Sacrococcygeal teratoma. 


Case 2.—Mrs, H., an 18-year-old Negro primigravid registered clinic patient, was ad- 
mitted to Kings County Hospital on Feb. 28, 1954, in active labor. The last menstrual period 
was April 29, 1953. The patient had had one episode of bleeding in January, 1954, requiring 
hospitalization. A cervical erosion which bled on contact was found and she was discharged 
three days later. 

The blood pressure on admission was elevated to 150/90, there was 2 plus pitting 
edema of the extremities, and the patient complained of visual disturbances. A 51 pound 
gain in weight had occurred during pregnancy, and on several visits pitting edema was 
reported, but proteinuria was absent. 

Labor progressed uneventfully to 9 cm., and then no progress was made for two 
hours. X-ray pelvimetry was done, but the patient was ready for delivery before the 
films were read. 


Fig. 4.—Case 2. Photomicrograph demonstrating embryonal cartilage and areas of gland 
formation. 


The first stage was nine hours and forty-five minutes, and the second stage was one 
hour and thirteen minutes. The fetal heartbeat was reported as good just prior to de- 
livery. Under saddle block anesthesia, the vertex was delivered spontaneously in the left occiput 
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posterior position over a right mediolateral episiotomy. The baby advanced to the thorax 
and then became arrested. Much pressure was applied suprapubically, but the baby could not 
be advanced. Deep general anesthesia was given and a tumor mass was palpated on the 
baby’s back. Both feet were brought down and with the assistance of strong fundal 
pressure the baby and the tumor mass were delivered. There was no fetal heartbeat 
present at delivery. The third stage was normal. 

There was a large tumor mass 15 cm. in diameter attached to the sacral area, por- 
tions of which were firm, but the bulk of the mass was soft and cystic in nature (Fig. 3). 
The diagnosis at delivery was meningomyelocele. 


Fig. 5.—Case 3. Photomicrograph showing small area of ependyma and brain tissue. 


Pathology Report.— 


Gross: There was a large cystic mass attached to the sacral region which measured 
8 by 11 by 14 cm. The mass arose dorsal to the genitals and on the anterior sur- 
face, below the genitals, there was an anal opening. There was a break in the skin 
covering it, measuring 7 em.; bloody fluid exuded from it. The mass was partly cystic 
and partly nodular. It was attached to the sacrum; the latter appeared normal. The 
mass also extended under the gluteal muscles, and some muscle fibers were stretched 
over several of its nodules. Under the covering skin, and near the attachment to the 
sacrum and floor of the pelvis, there were several large, partly communicating cysts, 
measuring up to 6 cm., lined by a smooth layer resembling mucosa. The cyst contained 
thin, somewhat blood-stained finid. The solid portions were either white or red. The 
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former, measuring up to 8 cm., had an irregular cut surface with strands of tissue, 
small cavities, and one area of bony spicules; small specks of black pigment were seen. 
The red nodules were moderately firm, with central liquefaction. The rectum was followed 
along the border of the mass, but was not surrounded by it. 

Microscopic (No. A 54-129): The mass consisted of tissue and cysts which were lined 
by simple columnar and stratified cuboidal (squamous) cells. There were epidermoid 
cysts present in some sections. Isolated round areas of hyaline cartilage and areas of 
bone spicules were also present (Fig. 4). 

Diagnosis.—Teratoma. 


CasE 3.—Mrs. R. H., a 21-year-old primigravida, was admitted to the Jewish Hospital 
of Brooklyn in labor at term on July 4, 1955. The prenatal course was uncomplicated. 


Fig. 6.—Case 3. Photomicrograph showing cuboidal and columnar cells. 


Labor, which lasted 6 hours, was uneventful. The patient was delivered by low 
forceps over a right mediolateral episiotomy. The delivery was performed with ease until 
the hips were reached. At this point a definite obstruction was encountered, With 
firm traction and strong suprapubic pressure, the baby, a 2,740 gram male, was suddenly 
released from the obstruction and delivered. Upon the sudden release an escape of fluid 
was noticed from a cystic mass in the sacrococcygeal area of the baby. 

The third stage was normal. 

The mass in the sacrococcygeal area was 10 to 12 em. in diameter. The outer skin 
surface was lacerated. Ligation of bleeding points at the skin edges and in the depth 
of the tumor was necessary to control the bleeding. The baby was operated on ten hours 
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later. The tumor and the lower portion of the coceyx were removed. He made an un- 
eventful recovery. Three weeks later he was reoperated on for an abdominal mass. This 
was found to be a presacral sacrococcygeal teratoma. Recovery was uneventful. 


Pathology Report.— 

Gross.—The specimen consisted of several fragments of soft tissue measuring up to 
4.5 em. in diameter, and a collapsed cystic mass which measured 4 em. in diameter. The 
surface of the cystic mass was covered by grayish-white wrinkled skin. The surface of 
the cystic mass was deep purplish red and in places appeared to be hemorrhagic. In other 
areas it was firm in consistency. 


Microscopic.—The preparation showed brain tissue with choroid plexus, collections 
of red blood cells, blood vessels, and nerve bundles showing no features of note. In one 
place there was a cystic space enclosed by fibrous connective tissue lined by a single row 
of low cuboidal and columnar cells devoid of contents. 


Diagnosis.—Teratoma, 
Summary 


Sacrococeygeal teratoma is a rare tumor, but is occasionally seen in full- 
term or premature live infants. It is a tumor which carries a high rate of 
malignancy, but can be cured by early surgery. High salvage rates have been 
reported, where the infants have been operated on before 4 months of age. 


These tumors may become large and give rise to dystocia in labor. This 
dystocia is of the type caused by a soft-tissue mass and may be overcome with 
patience and care. Embryotomy should not be resorted to, except where 
delivery is otherwise impossible, as these infants can and sometimes do survive 
the surgical treatment required for excision of the tumor. 
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SPONTANEOUS COURSE OF CERVICAL PRECANCEROUS 
CONDITIONS 


OLAF PETERSEN, M.D., CopENHAGEN, DENMARK 


(From the Radium Center, Copenhagen | Director: Professor Jens Nielsen, M.D.]) 


N THE discussion about the nature of the so-called cervical precancerous 
lesions the view has prevailed that, if left untreated, these lesions would 
sooner or later develop into clinical cancer of the cervix uteri. 

So far, however, this view has not been supported by decisive clinical 
evidence. Although precancerous changes are reported to be present in up to 
1.6 per cent of women without gynecological symptoms,? development of 
cervical carcinoma has not been described in more than about 100 patients 
with a history of such cervical changes. This is perhaps explicable in part, 
however, by the extremely active attitude toward the treatment of these con- 
ditions which has prevailed in most clinies.? 

In an endeavor to throw some light on the spontaneous course of these 
atypical epithelial changes the Radium Center in Copenhagen has, as a main 
principle, for many years preferred frequent follow-up examinations in cases 
of this category. The patients from this period form the basis of the follow- 
ing discussion. 


This series is comprised of a total of 212 patients seen in the Radium Cen- 
ter during the period 1930-1950, inclusive. Before being referred to the 
Radium Center, 51.4 per cent had been examined in other hospitals, half of 
these in a gynecological in- or outpatient department, whereas 5 per cent were 
referred by gynecological specialists in private practice and the remainder by 
general practitioners. Hence, the series is selected, but selected in a way 
which justifies the assumption that it is comprised of patients in whom gross 
or microscopic findings have aroused a suspicion of incipient or existing 
malignaney. This is apparent from the referral diagnosis which in 81 in- 
stances (about 40 per cent) was cervical carcinoma without any reserva- 
tion. In 29 of the cases in which biopsy had been obtained prior to referral 
the histological diagnosis was invasive carcinoma without reservation. 

There is yet another item concerning the composition of the series which 
is worth emphasizing, viz., that all the cases were from the outset recognized 
as precancerous and followed up or treated as such. In this respect the series 
differs from several others of the same category which are derived from 
retrospective selection. 

After personally reviewing all the histological sections from these patients, 
the author divided the series into two subgroups: epithelial hyperplasia with 
nuclear abnormalities and borderline cases. For semantic reasons, the words 
cancer and carcinoma were avoided. 

The subdivision of the series was based on the following definitions: 


Epithelial hyperplasia with nuclear abnormalities: An alteration of the 
stratified cervical epithelium toward anaplasia, the nuclei throughout or almost 
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throughout the epithelium differing from normal in size, shape, orientation, 
and staining capacity. Mitoses, often abnormal, are present in all epithelial 
layers. The basement membrane must be well defined throughout, but fre- 
quently the abnormal epithelium may send outriders into the excretory ducts 
of the glands without this being interpreted as a sign of invasive growth. On 
the whole, the group corresponds to what is usually designated as carcinoma 
in situ, preinvasive carcinoma, noninvasive carcinoma, or by the new official 
term: cervical carcinoma, Stage 0. 

Borderline cases are characterized by cytological features which do not 
differ from those just described, but one or more histological sections have 
aroused suspicion of incipient invasive growth. Thus, the group is an inter- 
mediate one between epithelial hyperplasia with nuclear abnormalities and 
manifest cervical carcinoma. 


% 
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Fig. 1—Age distribution of 212 patients with precancerous changes of the cervical 
epithelium compared with the age distribution in Truelsen’s series of manifest cervical 
carcinoma. 

Preeancerous lesions. 


Clinical cancer. 


The age distribution of the patients in both subgroups is given in Fig. 1 
which shows that the average age of patients with cervical precancerous le- 
sions is considerably lower than that of patients with manifest cervical ecar- 
cinoma.’ This agrees with the findings of most previous authors. In a series 
from the Radiumhemmet in Stockholm, Kottmeier,* however, could not dem- 
onstrate this age difference. 

Of the 212 patients of the present series 124 (59 per cent) fall into the 
group with epithelial hyperplasia with nuclear abnormalities, whereas 88 
cases (41 per cent) are classified as borderline. 

As mentioned in the introduction, the therapeutic principle in the Radium 
Center, Copenhagen, has been follow-up of as many patients as possible for 
as long as possible. This has been the governing principle from the late 
thirties, when Professor Jens Nielsen was appointed director of the institu- 
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tion. Some of the patients were treated, however, owing to various circum- 
stances, such as domicile, age, complicating gynecological lesions of a differ- 
ent nature, the different attitude of the changing members of the staff, the 
patients’ mental qualifications with respect to prolonged frequent follow-up, 
ete. A total of 85 were treated on these grounds, 60 immediately after the 
diagnosis was made and 25 after follow-up periods ranging from 2 months to 11 
years, but without showing clinical or histological evidence of manifest cancer 
at the time of treatment. Of the treated cases 40 had been classified as epi- 
thelial hyperplasia with nuclear abnormalities and 45 as borderline cases. 


A larger group, comprising a total of 127 patients, remained untreated 
during the entire follow-up period, but were submitted to frequent and regu- 
lar clinical as well as histological follow-up in the outpatient department. 
Even though the German occupation of Denmark during the years 1940-1945 
made it rather difficult to keep up the contact with some of these patients, the 
author succeeded in tracing all but one. This patient had emigrated after 
one year’s observation. Seven patients could not be persuaded to undergo 
gynecological examination, but they all sent replies to a questionnaire. On 
this basis, their present condition was estimated. 


~~ 
~—., 
=n 


YEARS 


_. Fig. 2.—Status at termination of each year of observation in 127 untreated patients 
with cervical precancerous lesions. Abscissa: Follow-up period (years). Ordinate: Number 
of patients in per cent of total cases at termination of each year. 


Development of cervical carcinoma. 
—:—-—-: Living without clinical signs of cervical carcinoma. 
Histological picture unchanged. 


The result of the follow-up analysis may be seen from Table I. 


As apparent from Table I all 127 patients had been followed up for a 
minimum of 3 years, 104 (82 per cent) for a minimum of 5 years, 38 (30 per 
cent) for a minimum of 10 years, whereas only 2 had been followed up for 16 
years and over. 


Table I also shows that manifest cervical carcinoma developed in 4 per 
cent at the end of one year, in 11 per cent at the end of 3 years, in 22 per cent 
at the end of 5 years, and in 33 per cent at the end of 9 years’ follow-up. 


Vig. 2 gives the spontaneous course of the cervical precancerous lesions 
(both subgroups taken as one). On the basis of biopsy specimens a distine- 
tion is made between three types of course: (1) Development of histologically 
manifest carcinoma, (2) persisting precancerous (stationary) condition, and 
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TABLE I, StTaTus aT TERMINATION OF EACH YEAR OF OBSERVAT; 


DIED OF IRRELE- 


| ALIVE WITHOUT VANT CAUSES STATIONARY 


CLINICAL SIGNS | WITHOUT DEMON- DEVELOPED HISTOLOGICAL 
OF CERVICAL |STRATED CERVICAL CERVICAL CHANGES 
yeRIOD NO. OF PATIENTS CARCINOMA CARCINOMA CARCINOMA CERVIX 

(YEARS) Si Be No. | % 
1 127 100.0 121 95.3 | 0.8 5 3.9 67 52.8 
2 127 100.0 118 92.9 2 1.6 8 6.3 59 465 
3 127 100.0 108 85.0 + 3.2 14 11.0 50 39.4 
4 117 92.1 91 77.8 5 4.3 20 17.1 38 325 
5 104 81.9 75 72.1 +) 4.8 23 22.1 28 26.9 
6 85 66.1 59 69.4 5 5.9 20 23.5 20 23.5 
7 64 50.4 42 65.3 4 6.3 17 26.6 14 219 
8 52 40.9 34 65.4 3 5.8 15 28.8 9 173 
9 42 33.1 27 64.3 1 2.4 14 33.3 6 143 
10 38 29.9 26 68.4 1 2.7 1] 28.9 5 132 
11 26 20.5 18 69.2 1 3.8 7 26.9 3 115 
12 19 15.0 12 63.2 1 5.3 6 31.6 2 105 
13 17 13.4 11 64.7 ] 5.9 5 29.4 2 118 
14 10 7.9 7 70.0 0 3 30.0 1 10.0 

15 5 3.9 3 60.0 iN) 2 40.0 0 

2 6 ] 0 1 50.0 0 


(3) eases without clinical signs of cervical carcinoma. The curve represent- 
ing patients with development of cancer exhibits an even, but not particu- 
larly abrupt increase up to the end of the ninth year of observation. The lat- 
ter part of this curve is somewhat irregular, as the number of patients in 
the individual follow-up years is too small, but it does seem to have a tendency 
to become horizontal. 

On the basis of the present series, it is impossible to decide whether this 
tendency is real or accidental. In other words, it does not definitely show 
whether all patients with cervical changes of the categories mentioned will 
develop manifest cervical carcinoma if only the follow-up period is sufficiently 
long or whether only a certain percentage of the cases take this course. 

To this end, the figures obtained were analyzed statistically. On the basis 
of the evidence available it was first estimated what would be the probability 
of developing cervical carcinoma within one year, if this probability was not 
dependent on time. The resulting theoretical curve is shown in Fig. 3 which 
also sets out the actual findings of cancer development with and without sub- 
tracting the deaths. 

In order to test the course of the theoretical curve, it was moreover com- 
puted—on the basis of the number of patients followed up during a given 
year and the number lost to follow-up or dead, during the same year—how 
many patients could be expected to develop cervical carcinoma in the course 
of the next year, presupposing that the estimated probability holds good. 
Furthermore, the dispersion on this number was ealeulated. During most of 
the follow-up years there is conformity between the observed and computed 
number of cases of cervical carcinoma, but in the tenth follow-up year the 
difference is significantly higher than 0, being twice the dispersion. 

Another way of testing the probability of cancer development from the 
precancerous changes of the cervix is by trying to compute an age distribu- 
tion curve for patients with cervical carcinoma on the basis of: (1) the exist- 
ing age distribution curve representing patients with cervical precancerous 
lesions, (2) the theoretical probability of precancer developing into cancer as 
computed above, and (3) the presupposition that all cases of cervical car- 
cinoma pass through the stage of precancer. Coincidence of the age distribu- 


1066 
127 
REGR. 
HIS 
CHA 
C 
NO. 
25 
27 
30 
29 
27 
21 
16 
13 
10 
12 
10 
6 
6 
5 
1 
_ 0 


w127 UNTREATED PATIENTS WITH CERVICAL PRECANCEROUS LESIONS 


Volume vg CERVICAL PRECANCEROUS LESIONS—SPONTANEOUS COURSE 1067 


Number 


NO ABNORMAL- NOT EXAMINED | NOT EXAMINED 
REGRESSION OF ITIES AT GYNE- AT JUNCTURE AT JUNCTURE 
HISTOLOGICAL COLOGICAL NO CLINICAL CONCERNED. CONCERNED. 
CHANGES ON EXAMINATION. | SYMPTOMS. NOT| SUBSEQUENT SUBSEQUENT LOST TO 
CERVIX NO BIOPSY EXAMINED CANCER REGRESSION FOLLOW-UP 
xo. | % No... | % no. | % | & | Me. | | | 
95 19.7 13 10.2 4 5 Pe 4 3.2 8 6.3 0 
97 rh 13 10.2 4 3S 4 3.2 9 Lok 1 0.8 
30 23.6 8 6.4 4 3.2 3 2.4 13 10.2 1 0.8 
99 24.7 5 4.3 a 2.6 re LZ 14 11.9 1 0.8 
97 26.0 5 4.8 5 2.9 2 2.4 10 9.6 1 1.0 
91 24.7 6 TA 3 a0 1 1.8 8 9.4 1 1.8 
16 25.0 4 6.3 2 i 0 7 10.9 0 
13 25.0 4 10 2 BA 0 6 TES 0 
10 23.4 +) 11.9 bE 2.4 0 5 11.9 0 
12 31.6 4 10.5 1 2.7 0 4 10.5 0 
10 38.5 i 3.8 1 3.8 0 3 114.5 0 
6 31.6 1 Dic 1 5.3 0 2 10.5 0 
6 35:5 0 1 5.9 0 2 11.8 0 
5 50.0 0 1 10.0 0 0 0 
1 20.0 0 2 40.0 0 0 0 
0 0 1 50 0 0 0 0 


tion curve thus computed with the one actually found® would support the as- 
sumption that the epithelial changes concerned invariably develop into can- 
eer. The curves resulting from these calculations are plotted in Fig. 4. 


As shown in this figure there are two theoretical curves. In one no regard 
is paid to the fact that some patients with cervical precancerous lesions die 
before they have time to develop cancer, whereas in the other one correlation 
is made with the values representing the mortality among the general Danish 
population in the period 1941-1945. Both theoretical curves, however, show 
a definite shift to the right compared with the actual age distribution curve. 
Thus, the premises of this calculation are not correct, but the exact nature of 
this error cannot yet be defined. 

On the whole the statistical analysis of the series does not give a definite 
answer to the question, as the number of patients is too small during the years 
with the longest follow-up periods. In the course of a relatively short period, 
2 or 3 years, however, one can predict with fair certainty whether all changes 
of the cervical epithelium of the varieties concerned will subsequently de- 
velop into cancer. 

It is worth emphasizing certain findings which militate against an in- 
evitable development of cancer. When regarding Fig. 2 we find that the dot- 
ted line, representing the number of patients with stationary epithelial 
changes, has reached the zero line in the course of 15 years. In other words, 
at this juncture all the patients have either exhibited regression of the epithe- 
lial atypicalities or developed cancer. Therefore, a further increase in the 
number of eases developing cancer should not be expected. 

Figs. 5 and 6 give the curves representing the spontaneous course of 
epithelial changes in the two subgroups. The one representing the develop- 
ment of cancer in the borderline cases is more abrupt than that in the cases 
of epithelial hyperplasia with nuclear abnormalities. This indicates that when 
development of cancer does take place, it is a more rapid process in the former 
group. 

Cancer developed in a total of 34 out of the 127 untreated patients, i.e., 
in about 26 per cent. The average latent period was 3.7 years, ranging from 
5) months to 8 years, 9 months. 
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Number of patients in each year of observation: 
127 127 127 117 104 85 64 $2 42 38 26 19 17 


Yo 


YEARS 


6) 2 4 8 10 12 14 16 
Fig. 3.—Comparison of theoretically computed curve representing cancer development 
in a series of 127 patients with precancerous cervical changes and the actual cancer develop- 
ment in the present series. Abscissa: Follow-up period (years). Ordinate: Number of 
patients in per cent of total cases at termination of each year. 
Theoretical curve for cancer development. 
Actual curve for cancer development including deaths from _ intercurrent 
diseases. 
—-—-—- Actual curve for cancer development less deaths from intercurrent diseases. 


% 


| 1 
60 90 
YEARS 


Fig. 4.—Comparison of age distribution curves resulting from_ theoretical calculation 
and age distribution in a series of manifest cervical carcinoma (Truelsen). 
Age distribution in Truelsen’s series. 
—-—-—: Theoretical age distrifution curve. No correlation for mortality among 
general population. 
Theoretical age distribution curve. Correlation for mortality among general 
population. 
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Ten of the cancers were only microscopically visible, 17 were in Stage I, 
4 in Stage IT, 2 in Stage III, whereas one was in Stage IV at the time of diag- 
nosis. 


Five of the 7 patients in the more advanced Stages, II to IV, had an es- 
sential common feature, viz., they had failed to appear for follow-up for a long 
time (from 2 to more than 8 years). 


The risk of prolonged follow-up without treatment in cases of the eate- 
gories concerned may be estimated by regarding the 5- and 10-year survivals 
of untreated and treated patients, respectively. The result of such an analysis 
is set forth in Table IT. 
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Fig. 5.—Status at termination of each year of observation in 84 untreated patients of 
the group with “epithelial hyperplasia with nuclear abnormalities.” 
period (years). Ordinate: 
of each year. 


Abscissa : Follow-up 
Number of patients in per cent of total cases at terminiation 
Development of cervical carcinoma. 


—-— Living without clinical signs of cervical carcinoma 
Histological picture unchanged. 
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Fig. 6.—Status at termination of each year of observation in 43 untreated patients of 
the group “borderline cases.” Abscissa: Follow-up period (years). Ordinate: Number of 
patients in per cent of total cases at termination of each year. 

Development of cervical carcinoma. 


+ Living without clinical signs of cervical carcinoma. 
Histological picture unchanged. 
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TABLE II. PROLONGED FOLLOW-UP WITH AND WITHOUT TREATMENT 


| DIED OF OR DIED OF 
WITH OTHER LOST TO 
NUMBER LIVING CANCER CAUSES FOLLOW-UP 

Untreated Patients With Cervical Precancerous Lesions.— 

5 years’ follow-up 104 95* 2 6 1 

10 years’ follow-up 38 34 2 2 0 
Treated Patients With Cervical Precancerous Lesions.— 

5 years’ follow-up 54 50 0 4t 0 

6 years’ follow-up 43 39 1 3 0 

10 years’ follow-up 25, 21 0 4t 0 


*One of whom is alive with cancer. 
7One of whom died following hysterectomy. 


Although the mortality from cancer is indeed higher in the untreated 
than in the treated group, the 5- and 10-year survivals in the former group are 
about 90 per cent. The actual cancer mortality in the untreated group is 1.9 
and 5.3 per cent, respectively. The numbers involved are small in both groups, 
however, so that even minor shifts result in marked alterations in the per- 
centage. 

Out of 104 patients followed up for a minimum of 5 years a total of 23 
developed cervical cancer. Eleven of these patients have been followed up 
for more than 5 years from the time of treatment. Of them 8 are alive without 
signs of cervical cancer, 2 have died with or of cancer, whereas one died from 
another cause. 

Out of the 34 patients who developed cervical carcinoma in the entire 
untreated group of 127 cases, 5 died of cancer, 1 is alive with recurrence, 2 
have died of other causes, and 26 are alive without signs of recurrence. 

Thus, it may be said that the procedure of mere follow-up in about 60 
per cent of the cases of cervical precancerous lesions has cost the lives of 5 
or rather 6 patients. On the other hand, the treatment in the remaining 40 
per cent was not devoid of losses. Two patients died in connection with the 
surgical therapy. Another factor of importance to the numerous relatively 
young women is that the treatment involves loss of reproductive function. 
This may be viewed against the background of the fact that the untreated 
patients had a total of 41 pregnancies, 30 of which were completed by normal 
delivery. 

Conclusion 


The findings seem to justify the following conclusions: 


A biopsy specimen from the cervix showing the changes described above 
does not represent an ‘‘acute’’ situation demanding immediate and radical 
measures, but it calls for a thorough examination of the.patient in order to 
exclude_manifest cancer in other parts of the cervix_or cervical canal. In 
other words, the patient must be hospitalized, a meticulous curettage of the 
cervical canal must be performed, and new biopsies must be obtained from 
other sites of the cervix. If this has excluded manifest cancer, it is justified 
to temporize provided that the patient can be kept under regular control, e.g., 
every other or every third month, a control which must include new biopsies, 
cytological examination of the vaginal secretion, and possibly colposco In 
the case of elderly patients in whom the question of a preserved reproductive 
capacity can be disregarded, in patients with other complicating genital le- 
sions, in cases where the gross findings are particularly suspicious, or in cases 
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where prolonged, careful follow-up is impracticable, more radical measures 
may be considered. If so, simple total hysterectomy is preferable to radium 
therapy, partly because it gives occasion to examine the entire uterus his- 
tologically and partly because it preserves ovarian function in young women. 


Summary 


On the basis of a series of 212 patients examined in the Radium Center, 
Copenhagen, during the period 1930-1950 the spontaneous course of cervical 
precancerous lesions is discussed. 

A total of 127 patients remained untreated throughout the observation 
period. All have been followed for at least 3 years, 104 (82 per cent) for at 
least 5 years, and 38 (30 per cent) for a minimum of 10 years. The subsequent 
fate of all but one is known. 

After 1 year’s follow-up 4 per cent of the untreated patients had devel- 
oped manifest carcinoma of the cervix, at the end of 3 years 11 per cent, at 
the end of 5 years 22 per cent, and at the end of 9 years 33 per cent. 

In all, 34 of the 127 untreated patients developed cancer (10 of which 
were only microscopically demonstrable, 17 in Stage I, 4 in Stage II, 2 in 
Stage III, and 1 in Stage IV at the time of diagnosis). 

Statistical analysis of the material does not afford a definite proof that 
cancer will develop in all untreated cases, if only the follow-up period is suf- 
ficiently long. 

In the author’s opinion, a histological diagnosis of precancer does not call \ 
for immediate radical measures (total hysterectomy or application of radium), 
but for careful observation with frequent control examinations. 


Thanks are due to Arne Nielsen, Actuary, of the Cancer Registry, Copenhagen, for 
performing the statistical analysis. 
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STROMAL ENDOMETRIOSIS OR ENDOMETRIAL SARCOMA. A RE- 
EVALUATION OF OLD AND NEW CASES, WITH ESPECIAL 
REFERENCE TO DURATION, RECURRENCES, AND 
METASTASES 


WarREN C. Hunter, M.D., AND JosEPH E. NoHLGREN, M.D., PorTLAND, ORE., 
AND Stuart M. LANCEFIELD, M.D., SALEM, ORE. 


(From the Departments of Pathology, University of Oregon Medical School and St. Vincent’s 
Hospital, Portland, Oregon, and The Doctor’s Clinic, Salem, Oregon) 


ROM time to time reappraisal of data is necessary, especially if these are 

concerned with infrequently encountered conditions, such as stromal 
endometriosis. Additional facts based upon old or new material, studied by 
one person or combined with the experience of others as recorded in the 
literature, may modify or even change entirely the earlier concepts regarding 
an entity. Furthermore, the full evolution of a process may take many years 
and for this reason alone it may be of importance to write repeatedly on a 
given subject, in the hope that in time the full truth will become known. It 
is with these things in mind that we seek in the present paper to amplify the 
earlier publications of one of us (W. C. H.).» ? 

Not generally appreciated is the very long overt or eryptie course of 
recurrent stromal endometriosis in some instances. Following the death of 
one patient studied previously? who had lived 26 years with recurrent and 
metastatic tumor of this kind, a search of the literature was made for examples 
of long survival. Table I summarizes the available data of this nature. It 
will be noted that one of our earliest cases' has been followed for 19 years. 
Most remarkable of all from the standpoint of longevity is a hitherto unpub- 
lished example made available through the courtesy of Dr. John C. Burch? of 
Vanderbilt University Hospital. This woman was living and well more than 
28 years following hysterectomy for stromal endometriosis and over 5 years 
after resection of a portion of colon and ileum for metastasis. On the other 
hand, Case 6* previously reported? developed a bulky recurrent tumor less 
than 6 years after subtotal hysterectomy for a tumor seemingly confined to 
the fundus and composed of cells as innocent as those in cases which went on 
for many years. Factors other than histologic structure appear to be of great 
importance in the life history of stromal endometriosis as is also witnessed 
by the almost stationary size and clinically inert behavior of bilateral pul- 
monary metastases in Case 2 of the present series. 


Report of Cases 


Case 1.—(A-155-54. St.V.H.) A full account of the clinical course of this patient up 
to the last two years of her life will be found in a previous publication? so that a brief 
chronological summary will suffice. A subtotal hysterectomy had been carried out in 
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January, 1928, for polypoid stromal endometriosis. A “lemon-sized” local recurrence was 
found during the course of a cholecystectomy in May, 1931, and some small, white, spongy 
tissues were removed in September of the same year. Between 1931 and 1935 seven 
courses of x-ray therapy were given for “recurrent sarcoma of the uterus.” Hematuria 
developed in September, 1947, and a bladder biopsy showed recurrent stromal endometriosis, 
for which a partial cystectomy was done. (A squamous-cell carcinoma of the vulva 
required vulvectomy in December, 1950.) Three attacks of pyelonephritis necessitated 
hospitalization and a right nephrectomy in 1951. Starting in May, 1952, abdominal pain, 
without apparent cause, was first noted and continued intermittently into 1953, radiating 
later into the right pelvis and leg, increasing so much that by June, 1954, a unilateral 
chordotomy was done. By this time a large and nodular pelvic tumor was apparent and 
death occured in October, 1954. 


Fig. 1.—Case 1. Photograph of a portion of the intra-abdominal tumor at autopsy. 
While very bulky, this part, and most of the growth elsewhere, presented a discrete and 
lobulated form and separated easily from surrounding structures. 


The most important findings at autopsy were: (1) a huge, multilobulated, shiny, 
rubbery, reddish-brown tumor, originating in the pelvis, extending upward to fill the entire 
lower abdominal cavity (Fig. 1), unattached except to the right pelvic wall, invading 
the right sacroiliac joint, surrounding the right iliac vessels and nerves, enveloping the 
bladder and rectum, but not adherent to either; (2) a 1 cm. tumor in the upper lobe of 
the left lung and in the same lobe of the opposite lung a mass 1 by 2 em., both circum- 
scribed, rubberlike, and white; (3) marked, widespread organ amyloidosis, including the 
one remaining kidney. 

Microscopically, as in the original site in the uterus, 26 years before, and in all 
locations investigated during the intervening years, the growth faithfully retained a 
uniform spindle-cell form, with fairly abundant blood vessel channels and a mesh of 
reticulum about the individual tumor cells. 
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TABLE II. CHRONOLOGICAL List OF CASES OF STROMAL ENDOMETRIOSIS 


AUTHOR | YEAR | NO. OF CASES 
Doran and Lockyer14 1908 
Casler15 1920 
Dougal24 1926 
Leith-Murray24 1928 
Goodall1é 1940 
Robertson, Hunter, et al.1 1942 
Miller and Tennant17 1944 
DeCarle9 1945 
Henderson10 1946 
Curtis18 1946 
Hillis 1947 
Younge, Ingersoll, Meigs, et al.2° 1947 
Park and Tennent21 1948 
Park11 1949 
Vesell22 1949 
DaCunha23 1950 
Corscaden12 1951 
Mayeur and Alexander24 1951 
Lash and Lash25 1951 
Embrey26 1952 
Wheelock and Strand?27 1953 
Hunter2 1953 
Kumar, Mangalik, and Wahal?2s 1953 
Ober and Jason29 1953 
Pedowitz, Felmus, and Grayzel3° 1954 
Arrighi31 1954 
Symmonds and Dockerty32 1955 
Pedowitz, Felmus, and Grayzel13 1955 
Hunter, Nohlgren, Lancefield 1955 


Total 94 


*Sections studied by Mayeur and Alexander, who confirmed the stromatous nature. 
¢#Case reviewed and brought up to date by Wheelock and Strand. 

tMention having seen material from 4 additional cases, including that of Curtis. 
§Number of examples stated to be registered in Armed Forces Institute of Pathology. 


Passing mention of stromal endometriosis in paper on endometrial sarcomas encountered 
during a 43 year period at the Mayo Clinic. 


a 


In the lungs, the tissue initially extended as polyps within air sacs, later filling and 
obliterating these. In like manner, a sizable bronchus (Fig. 2) contained a polypoid 
tumor. A single small pulmonary blood vessel showed some attached intraluminal tumor 
cells. The metastatic neoplastic cells were identical with those in the pelvic mass. Focal 
atrophy and hyalinization suggested actual regression of parts of the metastases. 


CasE 2.—Mrs. P. R. At the age of 35 years this patient developed severe metrorrhagia 
and after 6 months a diagnostic curettage was done without a definite pathologic diagnosis 
being rendered. The metrorrhagia returned and in the curettings obtained in January, 
1948, the pathologist believed that genuine endometrial hyperplasia was present. The 
frequent and prolonged menstrual periods continued and in late September, 1948, a supra- 
vaginal hysterectomy was carried out. 

The pathologic examination, performed by Dr. William L. Lidbeck, disclosed a broad- 
pedicled, rough-surfaced, hemorrhagic polyp, 3.5 by 1.5 em., projecting into the uterine 
cavity. Adjacent to this was a gray, lobulated tumor resembling a myoma and measuring 
2.3 em. Nearby was a hard, white, and fasciculated area. 


Histologically the polyp presented a highly cellular structure, with old and recent 
hemorrhage on the surface. Individually the cells were fusiform, interlacing, and lacking 
in mitoses. In the immediately adjacent myometrium lay large, well-circumscribed groups 
of cells, essentially like those of the polyp. The findings in the second myoma-like area 
were the same except for the filling of a greater number of vascular spaces by tumor 
cells which were not more undifferentiated than those outside of vessels. The pathologic 
diagnosis was “benign polypoid endometrial stromal hyperplasia.” 
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In early February, 1951, one of us (S. M. L.) saw the woman because of occasional 
vaginal spotting. What grossly appeared to be a small mass of granulation tissue, which 
bled easily, was removed from the left anterior vaginal wall. 

Four years (1952) after hysterectomy a small routine roentgenogram of the chest 
showed suspicious shadows. In a full-size film there were evident round, discrete areas 
of increased density, the largest 2.6 cm. in diameter; a new shadow had made its appear- 
ance in the month between films. Because of the opinion that the pulmonary lesions were 
blood borne, a pyelographic study was carried out but no evidence of tumor was found 
in the kidneys, 

Repeated x-ray studies of the chest in 1953 showed no apparent changes in the 
lung shadows and the patient remained in good health. A chest film taken on Feb. 23, 
1954, showed about the same number of rounded densities, one appeared to have increased 
slightly. On April 15, 1954, the picture was still essentially the same. 


+, 


3 


ou 


Fig. 2.—Case 1. Photomicrograph of section from margin of pulmonary metastasis. 
Filling of alveoli by polypoid masses, not adherent at first, follows the method of intra- 
vascular extension in the uterus. Two such polyps lie near the upper left border. <A very 
~— ey - a large tumor polyp filling a bronchus occupies the lower right corner. (X160; 
reduce 


A consultation with Dr. William S. Conklin resulted in a strong opinion that the 
pulmonary lesions were almost certainly malignant metastases. The patient chose to be 
operated upon and on June 9, 1954, Dr. Conklin,5 through a left thoracotomy, removed 
all of the masses he could find. These were shelled out easily by the finger (Fig. 3). 


Pathologic examination of the tissue by Dr. Jeff Minckler, pathologist to Providence 
Hospital showed multiple fragments of tissue, the eight largest of which were roughly 
spherical, soft, flabby, encapsulated masses ranging from 3, 2.5, 2, 1.5, and 1 em. in 
diameter down to tiny fragments. Cuts through the various masses revealed in all in- 
stances a very uniform and pale yellow tissue with a tendency to lobulation of the external 
surfaces and a remarkable discreteness. The characteristics of the microscopic appearance 
were the great cellularity, the uniformity of the type of cell, and the fairly prominent 
vascular component. The opinion was simply that the tumors were probably sarcomatous. 
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On Sept. 20, 1954, a new film showed two remaining tumors in the left lung. 
On the right side which had not been operated upon the tumors remained and one had 
increased in size over the past year. The last available films, dated March 10, 1955, 
indicated an increase of 7 mm. in the size of one right lung shadow and no change in a 
second. The tumors left behind on the left side appeared to have remained stationary. 

As of March 16, 1955, Mrs. R. was enjoying good health. Physical and laboratory 
studies were repeated with entirely negative results. In particular, there was no evidence 
of a pelvic recurrence.* 

Sections and blocks of all surgically removed tissues have been made available to 
us for review, comparison, and special staining. Dr. Lidbeck’s pathologic diagnosis on 
the original uterine tumor is confirmed. The vaginal polyp of 1951 likewise consisted 
of uniform, thin, elongated, even-staining cells, accompanied by a good blood supply and 
was quite the same as the uterine neoplasm. The left pulmonary tumors reproduced the 
primary tumor perfectly. The manner of replacing lung was the same as has been 
described in Case 1, i.e., initial polypoid extension into air sacs, and finally complete filling 
and obliteration of the alveoli. Remarkable too was the central hyaline degeneration in 
many of the individual masses indicating regression of tumor. 


Fig. 3.—Case 2. Six metastatic nodules enucleated surgically from the lung. 


CAsE 3.—Miss R. O. (No. 15360), aged 26 years, a nulligravida, was first admitted to 
Vanderbilt University Hospital, June 25, 1928, with complaints of progressive weight loss 
for 5 years, leukorrhea for 2 years, and menstrual irregularities for 15 months. 

A year previously she had consulted Dr. Lucius C. Burch who had diagnosed myomas 
of the uterus and had performed a myomectomy on May 24, 1927, in another hospital. 


*To test the possible effect of hormones on the pulmonary metastases, oophorectomy 
was done in November, 1955. A chest film in May, 1956, showed no increase in the size of 
any pulmonary tumor; some had measurably decreased. The subject is well and symptomless. 
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The record and sections were not available but the pathologic diagnosis was round-cell 
sarcoma. For the next year during which she was followed closely, the menstrual difficul- 
ties continued and just prior to admission to Vanderbilt University Hospital examination 
disclosed the uterus to be enlarged to three and one-half times normal size, with a mass 
arising from the right cornual portion, palpable above the symphysis. 


On June 30, 1928, the uterus, tubes, and ovaries were removed en masse. When 
the uterus was opened, a large, yellow, polypoid mass, somewhat resembling brain tumor, 
was seen to arise from the right cornual area and to project into the uterine cavity. Dr. 
John C. Burch furnished us with a photograph of the mounted museum specimen made 
quite recently. In addition to the large polyp already mentioned, the photograph dis- 
closes a second small, flatly ovoid protrusion overhanging the superior border of the 
main body. The shape of the smaller body is, in itself, highly suggestive of stromal 
endometriotic polyps as these have occurred in our own material. 


Microscopic study indicated that the tumor was a sarcoma and that it infiltrated the 
parametrium. We have had access to these sections and except for classing the growth 
as stromal endometriosis, amply confirm the original findings. 


Fig. 4.—Case 3. Photomicrograph depicting a portion of the wall of the sigmoid colon 
invaded by metastatic stromal growth. Note the striking discreteness of the several columns 
of the neoplasm even in a metastasis. (X29; reduced ¥%.) 


Because of the discovery at follow-up examination of a pelvic mass, the patient was 
readmitted to the hospital on June 18, 1950, at the age of 48. Pelvic examination showed 
a lemon-sized, firm, irregular, but freely movable mass, high on the left. 


At operation the following day, a 5 by 6 cm. mass was found in the left lower part 
of the peritoneal cavity, overlying the iliac vessels on this side. A second smaller mass, 
2 to 3 em. in diameter was found in the mesentery of the ileum and another, about 2 cm. 
in size, in the omentum. All masses were resected, together with portions of bowel. A 
photograph of this specimen submitted by Dr. Burch depicts very strikingly two things 
we have come to associate with both primary and metastatic stromal endometriosis 
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namely: (1) a protruding broad polyp with rounded free end on the outer surface and 
(2) many rounded nodulations of the exposed surface of the tumor along what seems to be 
a line of resection in the photograph. 

Pathologic examination revealed the masses to be sarcoma and on comparison with 
the sections of the previous operation, 22 years before, it was thought to be identical. 

Sections of the two portions of bowel wall and of adjacent mesentery were forwarded 
along with the original blocks so that we have had the opportunity of making Wilder silver 
stains for reticulum and Masson stains. We are quite in agreement with Dr. Burch that 
the structure is the same as the original uterine growth. It is most interesting that, in 
this location where we have never before seen it, the tumor retains its original cellular 
and vascular pattern faithfully and that it gives evidence of advancing in multiple 
columns, sharply circumscribed even microscopically as they lie in connective tissue (Fig. 
4). All stains employed afford evidence that this tumor is identical with our other 
examples and that the structural resemblance to endometrial stroma is a striking one. 

As of July 8, 1955, Dr. Burch reported that the patient was well and without evidence 
of recurrence of the tumor anywhere. 


Fig. 5.—Case 4. Photomicrograph showing residual tumor in cervical stump. Stromal 
endometrial cells almost fill a thin-walled vascular channel, leaving occasional clefts of open 
lumen. (X144; reduced 4.) 


Case 4.—Mrs. L. B. A., married, gravida i, para i, was admitted to Vanderbilt University 
Hospital on Sept. 25, 1950. Seven years before, a left salpingo-oophorectomy for an ovarian 
tumor had been done at another hospital and about three months after this the menses be- 
came prolonged and profuse, necessitating dilatation and curettage, with subsequent im- 
provement for several months. About a year after the operation, the menstrual irregularity 
returned and during 1949 and 1950 the periods became progressively more prolonged and 
profuse and she had bled almost continuously from July to September, 1950. Examination 
on Sept. 10, 1950, revealed a pelvic tumor and on Sept. 15, at another hospital, a 
supravaginal hysterectomy was done. The pathologic diagnosis was stromal sarcoma. 
She was referred to Dr. John Burch for further treatment, consisting of preoperative 
deep x-ray therapy, followed by laparotomy on Oct. 9, 1950. The cervical stump was re- 
moved, along with a right salpingo-oophorectomy and obturator and iliac lymphadenectomy. 
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Microscopic examination showed a round area of closely packed cells, differing markedly 
in appearance from the normal cervical stroma in one portion of the cervix in the region 
of the internal os. These cells resembled stromal cells of the endometrium. Nothing 
abnormal was seen in the other structures extirpated. 

Sections of the fundal neoplasm were not available to Dr. Burch but blocks and 
sections of the cervix were furnished us. Along the margin of what one would judge to 
be the site of amputation at the first operation was the mass previously referred to. These 
cells looked like endometrial stroma. Within the substance of the cervix, a little down- 
ward from the above-mentioned mass, was a bilobed mass of microscopic size, consisting 
of numerous cells of identical structure, supplied by capillary vessels and showing at 
several points along the margins slitlike to ovoid clear spaces, lined by what appeared 
to be endothelium (Fig. 5). The definite impression was gained that this little body 
was occupying a vascular channel, but it could not be determined whether it was a 
lymph or a blood vessel. 

Reticulum fibers surrounded individual cells, often linked up with the capillaries at 
a right angle as well as concentrically. The Masson stains gave no hint of any “occult” 
vascularity. The tumor impressed us as being of the same order as all the others of the 
group under consideration. 

In a letter dated July 8, 1955, Dr. Burch stated that he saw the patient recently and 
that evidence of recurrence of the tumor was lacking. 


Fig. 6.—Case 5. Veins from right interligamentous space. Tumor masses, for the most part 
unattached, fill all but one vessel, about half of which still contains blood. 


Case 5.—Mrs. N. H., 45 years of age, was a patient for whose record we are indebted 
to Dr. Emmanuel Bitar,6 pathologist to the General Hospital of Everett, Washington. 

The chief gynecologic complaints of this patient were frequency and urgency of urina- 
tion, uncontrolled dribbling for three weeks, constipation, irregular menses, and spotting 
between periods. 

On Dee. 14, 1954, she was subjected to a laparotomy for a large, palpable abdominal 
tumor, but at this time the condition was regarded as inoperable perhaps because of an 
area of induration extending into the left lateral wall of the pelvis. 
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She was readmitted on April 14, 1955, however, and a panhysterectomy was per- 
formed. The surgeon noted “a peculiar, whitish, coarse tissue” where the uterus was cut 
away from the vagina, The much enlarged uterus filled the pelvis tightly. The patient was 
discharged on the twenty-first hospital day. 

The uterus weighed 1,100 grams and measured 16 by 12.5 by 9.2 em. in length, 
breadth, and thickness as listed. Hanging into the cavum uteri were four polyps, one with 
a long threadlike pedicle and a bulbous swelling at the end, the others more ovoid and with 
broad attachments. As the fresh myometrium was cut many polyplike masses stood out 
against the rather coarse-textured myometrium. These were smooth, gray, of different sizes 
and shapes measuring up to 1.5 em. 

On the left side the tube and mesosalpinx were much thickened and the outline of 
the tube was very obscure. Protruding outward from the bare area between the reflections 
of the broad ligament on this side were several rounded, white, ropy, smooth-surfaced 
masses of what later proved to be tumor, as did also the diffuse infiltration of the tube 
and mesosalpinx. 

On the right side the tube and ovary were uninvolved but a greater number of 
extensions of tumor were evident. A number of these were plainly within the lumina of 
large vessels and in one instance a black blood clot alongside the tumor left no doubt 
as to its being a vein (Fig. 6). Several masses protruded from the bare area on the lateral 
surface of the cervix. 

The gross features were not those of adenomyosis and, based on previous knowledge, 
Dr. Bitar expressed the opinion that stromal endometriosis would be found microscopically 
and this proved to be true. Despite the bulky involvement of the uterine wall, the vascular 
extensions into the adnexa, and the diffuse infiltration of tube and mesosalpinx on the left, 
the tumor cell was remarkably constant and innocent looking, resembling endometrial 
stroma very closely. 


Case 6.—Case 6 has been previously reported by one of us? as Case 3 in 1953. The 
record will be briefly reviewed and brought up to date. 

Discovered in the extirpated corpus uteri of this patient in 1948 were numerous polyps 
and a 5 em., ill-defined, white to yellow area within the myometrium. Sensing that the 
condition was stromal endometriosis, Dr. Vinton D. Sneeden searched thoroughly for 
possible extensions via the vessels between the broad ligaments. Microscopic examination 
confirmed the gross diagnosis and, because of the great uniformity of cells, the tumor was 
classed as benign stromal endometriosis. Unfortunately, our records do not indicate whether 
the growth extended to the resection line. In view of later developments it would be of 
interest and perhaps of great importance to know whether tumor was left behind in the 
cervix. 

When seen by Dr. Lowell W. Keizur+ on April 15, 1954, the patient was complaining 
of bilateral flank pain. There appeared to be a grossly malignant tumor of the pelvis, extend- 
ing upward to the umbilicus, involving the bladder floor, vaginal wall, and, cystoscopically, 
occluding both ureteral orifices; the ureters could not be catheterized; an intravenous pyelo- 
gram failed to show renal function on either side. A biopsy from a nodular area in the 
vaginal wall revealed the same histopathologic structure as that of the uterine tumor of 1948. 

It was elected to perform bilateral nephrostomies as a temporary means of relieving 
the azotemia and rapid clinical improvement followed. <A total of 4,000 r was then given 
through anterior and posterior pelvic ports and the size of the pelvic mass decreased to about 
one-third its former size. Discharged with the nephrostomy tubes still in place, the patient 
remained well for about three months and then returned with every evidence of bilateral 
pyelonephritis which yielded readily to therapy. Dr. Keizur attempted temporarily 
to block the nephrostomy tubes in the hope of re-establishing ureteral drainage but pain 
resulted and it became obvious that the ureters must still be obstructed. 


Volume 72 STROMAL ENDOMETRIOSIS OR ENDOMETRIAL SARCOMA 1083 


Number 5 


When last seen, July 26, 1955, the patient stated that she is comfortable, does her 
own housework, and is maintaining her weight. The pelvic mass is slowly increasing in size 
again and the lumen of the vagina is almost blocked off by the nodular, indurated tissue.* 


~ 


CASE 7.—Mrs. W. E. G. (No. 4911-55 Emaneul Hospital),t aged 59 years, after three 
years of amenorrhea began to note very scanty and irregular uterine bleeding 7 months 
prior to operation. A few weeks before the hysterectomy there had been moderately heavy 
bleeding for an hour and a half, which was repeated some three weeks later. The patient 
had had five full-term pregnancies and two spontaneous abortions. Physical examination 
disclosed a blood pressure of 246/110, an erosion of the cervix, and a polyp in the cervical 
canal. 

The 5 to 6 ¢.c. of diagnostic curettings were almost entirely yellowish, the fragments 
having a polypoid configuration. The friable consistency of carcinoma was lacking. A 
representative portion was selected for immediate frozen section and based upon the micro- 
scopic features a provisional diagnosis of endometrial stromatosis was made by Dr. Vinton D. 
Sneeden.6a A panhysterectomy followed and, the nature of the tumor being known, a 
very careful exploration of the interligamentous spaces and of pelvic vessels and nodes 
was carried out with negative findings. 

At pathologic examination, all vessels to the uterus were opened in search of intra- 
vascular extensions of tumor, but none were found. The normal contour of the uterus 
superoanteriorly was altered by a raised area, but otherwise nothing abnormal was 
apparent until the organ was sectioned. The deformity noted externally was then ex- 
plained by a mass 4.5 em. in diameter, not discrete enough for a leiomyoma with soft, 
homogeneous, tan to brown to yellow masses of the consistency of fish flesh extending 
above the surrounding muscle. These were continuous with broad-based, gelatinous, 
polypoid masses which protruded into the cavum uteri. A portion of the polypoid growth 
was torn and hemorrhagic, in a manner consistent with injury by the recent curettage. 
A single typical 1.5 em. leiomyoma afforded a striking contrast to the other growth. 

Microscopic sections of the polyps and of the intramural portion of the neoplasm 
proved to be quite the same except for the inclusion of endometrial glands over the free 
surfaces of the polyps. The growth consisted of small and spindle-shaped cells, very uniform 
and deep staining and with scanty cytoplasm. Prominent in all portions of the tumor were 
numerous vessels, many with fairly thick walls. Wilder’s silver reticulum stains demon- 
strated a good reticulum formation with encasement of individual tumor cells. It was be- 
lieved that the cytologic manifestations of malignancy were not present and the pathologic 
diagnosis was “stromal endometriosis of uterus.” 


Comment on Cases 


Whatever the designation of the tumor under consideration, enough 
examples are now on record to establish as an entity a type of new growth 
based upon a cell which most observers have felt is either derived from the 
endometrial stroma or closely resembles the cells of that tissue. The histologic 
structure tends to be the same whether the growth forms uterine polyps or 
solitary myoma-resembling masses, whether it permeates intramural or extra- 
uterine lymph and blood vessels (Fig. 6), forms pulmonary metastases (Fig. 
3), huge lobulated pelvic tumors (Fig. 1), or invades bowel and mesentery. 
Time does not seem to be important in altering the histopathology, at least 
as far as Cases 1 and 2 are concerned, with their known duration of 26 and 23 
years, respectively. 

Previously one of us (W. C. H.)* * encountered two variants of endome- 
trial stromal tumors and designated these as (1) benign and (2) malignant 
or sarcomatous, according to microscopic structure and clinical behavior. 


*May 1, 1956: Despite the bulky tumor the patient still feels well. 
We are indebted to Dr. Clifford M. Fearl for permission to use this case. 
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Heretofore it seemed that those tumors composed of very uniform cells, even 
though locally aggressive, were benign and that only a few, consisting of 
larger and more variable cells, were frank sarcomas. But now, the behavior 
of such cases as 1, 2, 3, and 6, all made up of monotonously similar cells, indi- 
cates that great uniformity and innocent appearance do not furnish a true 
measure of the eventual outcome. 

The almost constant tendency of stromal growths to herniate into vessels 
and to follow these well beyond the uterus is of the utmost importance to the 
surgeon for unless the peculiar ‘‘wormlike’’ masses are searched for and 
removed there is risk of local continuance of the tumor (Cases 5 and 7). The 
responsibility of the pathologist is equal to that of the surgeon. Complete 
hysterectomy is essential, for some of the tumors involve the cervix (Case 4) 
and may well continue to grow if it is left behind. 


Malignancy and Nomenclature of Stromal Neoplasms 


That frank sarcoma may arise from endometrium is apparent from the 
extensive reviews of Williams** and of Novak and Anderson.* It is of interest 
that none of the examples mentioned by these authors exhibited the clinical 
or structural features of stromal endometriosis, the first authentic instance 
of which appears to be that of Doran and Lockyer" in 1908. 

Should this strange tumor be called sarcomatous? Sarcoma plainly im- 
plies malignancy. What is malignancy? A tumor capable of invading and 
destroying tissue and of metastasizing has the attributes of malignancy. Yet 
how is one to reconcile this with the fact that a good many of the recorded 
cases of endometrial growths, consisting of individually innocent-looking cells, 
have been observed to invade uterine vessels extensively and yet have not 
always recurred locally or metastasized. In some instances, as in our Case 1, 
it may after many years become an enormous tumor, for the most part still 
readily separated from surrounding tissues. In still others, as in Case 2 of 
the present series, the tumor shows no progression in the size of the pulmonary 
nodules in more than three years. 

The question of the malignancy of this tumor has plagued others. 
Goodall® felt it advisable to classify two cases (Table I) which acted 
similarly to ours as ‘‘acute stromatous endometriosis with restricted malignant 
characters.’’ Park*® thought it unnecessary to define ‘‘stromatous endome- 
triosis’’ rigidly as either ‘‘malignant”’’ or ‘‘nonmalignant’’ or even to apply a 
rigid name to the condition. To Park, the term ‘‘stromatous endometriosis’’ is 
so misleading that it might well be dropped. ‘‘Stromatoid new growth of the 
uterine wall’’ is suggested as perhaps the best because it is noncommittal and 
not sharply defined, yet Park recognizes that the designation is cumbersome 
and suggests ‘‘stromatoid mural sarcoma’’ as more convenient, ‘‘provided 
that its connotations are known.”’ 

Mayeur and Alexander*™* agree with Park, but warn that the use of the 
term ‘‘sarecoma’’ is likely to connote extreme malignancy and poor prognosis. 
They feel that, despite the illogical inclusion of two different types of 
processes, continued use of the name ‘‘stromatous endometriosis’’ will prob- 
ably lead to the promptest recognition of the entity the name implies. 
Embrey” feels that the condition certainly has all of the characters of a neo- 
plasm and that although much ean be said for dropping “stromatous endo- 
metriosis” in favor of “stromatoid mural sarcoma” the later is hardly satis- 
factory, if only because of the implication of extreme malignancy. On the 
other hand, Wheelock and Strand”’ are firmly convinced that the term “stromal 
endometriosis” is a poor one. In their opinion endometrial growths are sar- 
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comatous because of diffuse distribution in the uterine wall, projection into the 
cavum uteri, poor demarcation, lack of capsule, increased cellularity and 
greater mitotic activity (scarcely observed in most of our past and present 
cases), vascular and lymphatic invasiveness, continued growth on the peritoneal 
surface, recurrence after apparent removal, occasional metastasis to the lungs, 
failure to respond to excision followed by radiation, and ability to kill the host 
either by progressive growth or from obstruction of certain vital organs. Yet 
these authors admit that the tumor they call endometrial sarcoma, “by virtue 
of its local biological behavior,” might be diagnosed differently by other pathol- 
ogists. 

Are not some of the criteria of malignancy set forth by Wheelock and 
Strand equally applicable to ectopic endometriosis—a condition that all agree 
rarely gives rise to true neoplasia? Do not multiple locations, local extensions, 
frequent spread to pelvic lymph nodes as demonstrated by Javert,** mechanical 
obstruction of important viscera, continued growth of endometrium left behind 
at operation characterize ectopic endometriosis? Or what is one to say of 
ectopic endometrium that invades a vein, as observed by one of us (J. E. N.) 
recently (Fig. 7)? 


Fig. 7.—(Mrs. L. N., Path. No. 3233-55, St. V. Hosp.) Photomicrograph of longitudinally 
cut paraureteral vein filled by endometrial stroma and a lone endometrial gland. <A chance 


finding in a routine section of ureter resected to relieve obstructive symptoms of 6 to 7 
months’ duration in a 35-year-old woman. The ureteral wall contains considerable ectopic 
endometrium. The pelvic peritoneum and ovaries were likewise involved. (240; reduced 4.) 


Histogenesis of Stromal Endometriosis 


The nature of stromatous endometriosis has been fully discussed by 
Park*® and suecintly summarized by Kumar, Mangalik, and Wahal.”® 

Goodall® felt that stromal endometriosis is one form of endometriosis, 
arising from stromal cells, always demonstrable in the myometrium of the 
normal uterus if carefully looked for. Park*> rejected this view, stating that 
it is sometimes rather difficult to distinguish between stromal and muscle cells 
even at the junction of the two. Our personal experience with surgically 
removed uteri lends some support to Goodall’s view. We have not experienced 
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trouble in distinguishing such cells as they almost constantly interdigitate at 
the normal junction of endometrium and myometrium and, with great fre- 
queney, cell nests and strands indistinguishable from stroma are found at 
many levels within the myometrium. Such nests, stained for reticulum, 
present the basketlike mesh of endometrium. We have not made serial sections 
of specimens, however, and thus cannot prove beyond question that such cell 
strands are actually endemetrial stroma. 

On the other hand, we have found no reason to alter the earlier expressed 
concept” ? that stromal endometriosis is a peculiar neoplastic variant of the 
very common nonneoplastic entity known as adenomyosis. Over many years 
we have observed repeatedly that in adenomyosis stromal cells tend to push 
ahead of glands into muscle and that herniations of stroma take place into 
thin-walled vascular channels, forming polyps. Since endometrial galnds and 
stroma are variants of the same parent cell, is it not possible that, given the 
proper stimulus, whatever this may be, both glands and stroma may proliferate 
in one uterus and stroma alone do so in another. The proportions of the two 
cell elements may vary. A number of writers as well as ourselves have ob- 
served typical cases of stromal endometriosis containing occasional glanduli- 
form structures, a finding that bridges the gap between pure adenomyosis on 
the one hand and pure stromal endometriosis on the other. 

Park’s® view is that undifferentiated cells with potentialities of develop- 
ment into either endometrial stromal or epithelial cells are distributed diffusely 
through the uterine wall and that the stromal cells, acted upon by a suitable 
stimulus, are capable of new growth. This concept is based upon Gruenwald’s*’ 
hypothesis that the nonepithelial tissue of the genital canal arises not only 
from the mesenchyme originally there but also, in part, from the epithelium 
of the inner and outer linings of this canal. Gruenwald states that undiffer- 
entiated and embryonic cells alone need not be credited with such develop- 
ment; even the differentiated cells of the adult organism may have similar 
potentialities. Because of this, Kumar, Mangalik, and Wahal?* feel that it is 
not possible to attribute the origin of stromal neoplasms definitely to either 
mature adult cells or to the undifferentiated precursor cells. 

Embrey” suggested that the clinical and pathologie features of stromatous 
endometriosis may represent an overgrowth of abnormally differentiated hetero- 
topic tissues, in other words, a hamartoma of adult life. 

Not until recently has the actual or probable origin of stromatous endo- 
metriosis from endometrium been challenged. By means of such agents as 
silver for the demonstration of reticulum and the Masson method for differ- 
ential staining of a variety of cells, Pedowitz, Felmus, and Grayzel'® *° demon- 
strated to their satisfaction that the tumor so many others have felt arose 
from endometrial stroma is a vascular growth—the hemangiopericytoma of 
Stout and Murray.** They credit Stout with having confirmed their observa- 
tions and with having had 9 instances of his own in 144 examples of 
hemangiopericytoma. 

A comparison of the text and photomicrographs of Stout and Murray’s** 
and of Stout’s*®® later study of hemangiopericytoma, careful scrutiny of the 
photomicrographic reproductions of silver and Masson stains of Pedowitz and 
his associates’® *° and our own material furnish no evidence of a vascular 
origin in our eases. Had Pedowitz and his associates*® used normal endome- 
trium as a control, it is difficult to see how they could have escaped terming 
this normal tissue hemangiopericytomatous as well. Using the same stains 
as Pedowitz on endometrium, adenomyosis, and stromal endometriosis, we 
have found essentially the same structure in all as concerns the cells other 
than epithelium. Capillary vascularity, stressed by Pedowitz,*° is not signifi- 
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eantly greater in stromal endometriosis than in normal endometrium. These 
investigators admit that when sections of their cases were submitted to pa- 
thologists other than Stout, many termed the growth ‘‘stromal myosis.’’ 


Summary 


1. Endometrial stroma, an infrequent site of primary neoplasia, is capable 
of assuming a frankly malignant structure and behavior or of giving rise to 
a histologically innocent and yet unpredictably behaving tumor, masquerading 
under many names, the most common being stromatous endometriosis or some 
close variant thereof. 

2. Within the uterus the growth may take one or more forms: polyps, 
mural nodules, diffuse infiltration, or intravascular extensions; various com- 
binations are common. 

3. Spread to the parametrium is commonly via lymph and blood vessels, 
although direct extension may also occur. 

4. Local recurrences may appear in the cervical stump, the vaginal wall, 
or the urinary bladder, particularly after subtotal hysterectomy. One case 
(No. 4) illustrates the wisdom of a prompt secondary operation to remove 
tumor left behind at the first operation. 

dD. Recurrences may occur off and on over a period of as long as 26 years 
(Case 1), or as in another example (Case 6) return in very bulky form in less 
than 6 years, retaining all the while a constancy of cell structure both times. 

6. Pulmonary metastases occurred in two instances: in Case 1 this was 
evidently a late and asymptomatic event in the extremely long clinical course ; 
in Case 2, many nodules were discovered in a routine chest film within 3 years 
after hysterectomy. Those not reached operatively have exhibited a very 
limited growth capacity; the patient was well when the metastases were dis- 
covered; she is still well. 

7. Another example is most remarkable on two counts: (1) the 23 years 
which elapsed between removal of a uterine tumor and its clinical reappear- 
anee, and (2) recurrence in the small and large bowel, necessitating surgical 
resection, followed by a 5 year period without symptoms of further recur- 
renee, a total duration of life after discovery of the tumor amounting to 28 
years, the longest on record for this type of growth. 

8. For the first time, in so far as we are aware, stromal endometriosis 
has been diagnosed correctly in immediate frozen sections on uterine curet- 
tings by a pathologist familiar with the growth. Equally important is the 
forewarning he gave to the surgeon preoperatively, leading to a thorough 
search for extrauterine extensions, 

9. There is a striking constancy in histologic structure in most instances 
of stromal endometriosis; the tendency to monotonous similarity obtains in the 
primary tumor, local recurrences, or distant metastases, whether these-occur 
promptly or are delayed for many years. 

10. The debatable origin, variable behavior, and confused nomenclature 
of the tumor are discussed. 


| | 
| 


8. 


. Robertson, Thomas D., Hunter, Warren C., Larson, Charles P., and Snyder, George A. 


. Hunter, Warren C.: Surgery 34: "258, 1953. 


. Conklin, William S.: Personal communication, 1955. 


> 


6a. Sneeden, Vinton D.: Personal communication, 1955. 


. DeCarle, Donald W.: West. J. Surg. 53: 48, 1945. 

, Henderson, D. Nelson: AM. J. Osst. & GYNEC. 52: 1000, 1946. 

. Park, W. Wallace: J. Obst. & Gynaec. Brit. Emp. 56: 755, 1949. 

. Corsecaden, James A.: AM. J. Opst. & GYNEC. 61: 743, 1951. 

. Pedowitz, Paul, Felmus, Laurence B., and Grayzel, David M.: Am. J. Osst. & 


. Doran, Alban H. G., and Lockyer, Cuthbert: Proc. Roy. Soc. Med. 2: 25, 1908. 

. Casler, DeW. B.: Surg., Gynec. & Obst. 31: 150, 1920. 

- Goodall, James R.: J. Obst. & Gynaec. Brit. Emp. 47: 13, 1940. 

. Miller, James R., and Tennant, R.: AM. J. OBstT. & GYNEC. 47: 784, 1944. 

. Curtis, Arthur H.: Textbook of Gynecology, ed. 5, Philadelphia, 1946, W. B. Saunders 


. Hill, J. H.: Arch. Path. 43: 527, 1947. 
20. 


. Park, W. Wallace, and Tennent, R. A.: J. Obst. & Gynaec. Brit. Emp. 55: 423, 1948. 

. Vesell, Morton: West. J. Surg. 57: 593, 1949. 

. DaCunha, F.: J. Obst. & Gynaec. Brit. Emp. 57: 633, 1950. 

. Mayeur, M. H., and Alexander, M. K.: J. Obst. & Gynaec. Brit. Emp. 58: 805, 1951. 
. Lash, A. F., and Lash, S. R.: Am. J. Ospst. & GyNEc. 62: 1163, 1951. 

. Embrey, Mostyn P.: J. Obst. & Gynaec. Brit. Emp. 59: 846, 1952. 

. Wheelock, M. C., and Strand, C. M.: Obst. & Gynec. 2: 384, 1953. 

. Kumar, Dhirendra, Mangalik, V. 8., and Wahal, K. M.: J. Indian M. A. 23: 41, 1953. 
29. 
. Pedowitz, Paul, Felmus, Laurence B., and Grayzel, David G.: Am. J. OBst. & GYNEC. 


. Arrighi, Leoncio A.: Obst. y ginec. latino-am. 12: 28, 1954. 
. Symmonds, Richard E., and Dockerty, Malcolm B.: Surg., Gynec. & Obst. 100: 232, 


HUNTER, NOHLGREN, AND LANCEFIELD Am. J. Obst. & Gynec. 
November, 1956 


References 


C.: An. J. Clin. Path. 12; <3 1942. 


Burch, John C.: Personal communication, 1955. 
Keizur, Lowell W.: Personal communication, 1955. 


Bitar, Emmanuel: Personal communication, 1955. 
. Frank, Robert T.: Am. J. Cancer 16: 1326, 1933. 
Goodall, James R.: <A Study of Endometriosis, Endosalpingiosis, Endocervicosis, and 


Peritoneo-Ovarian Sclerosis. A Clinical and Pathologie Study, Philadelphia, 
1943, J. B. Lippincott Company, chapters 2, 8, 9, and 10. 


GYNEC. 69: 1309, 1955. 


Company, pp. 339-343. 


Younge, P. A., Ingersoll, F. M., Meigs, J. V., Wyman, Stanley, and Mallory, T. B.: 
New England J. Med. 236: 835, 1947. 


Ober, William B., and Jason, Robert 8.: A.M.A. Arch. Path. 56: 301, 1953. 


67: 549, 1954. 


1955. 


. Williams, J. Whitridge: Am. J. Obst. 29: 721, 1894. 

. Novak, Emil, and Anderson, David Fyfe: Am. J. Osst. & GyNEc. 34: 740, 1937 
. Park, W. Wallace: J. Obst. & Gynaec. Brit. Emp. 56: 759, 1949. 

36. 
. Gruenwald, Peter: A.M.A. Arch. Path. 35: 53, 1943. 
38. 
. Stout, A. P.: Cancer 2: 1027, 1949. 


Javert, Carl T.: AM. J. Opst. & GYNEC. 62: 477, 1951; 64: 780, 1952. 


Stout, A. P., and Murray, M. R.: Ann. Surg. 116: 26, 1942. 


| 
1088 
: 1 
9 
10 
1] 
12 
13 
14 
15 
16 
17 
18 
31 
32 


CHORDOTOMY FOR THE PAIN OF GYNECOLOGIC MALIGNANCY* 


WarrEN R. Lane, M.D., Wituiam H. Wurretey, III, M.D., anp 
Lewis R. Roppy, M.D., PHmaApELPHIA, Pa. 


(From the Departments of Obstetrics and Gynecology, and Newosurgery, Jefferson Medical 
College and Hospital) 


HE problem of pain in the patient with unarrested or recurrent gynecologic 

carcinoma confronts both the gynecologist and the general practitioner all 
too frequently. This is especially true since the survival rate in female genital 
cancer is slowly rising. We wish to present a brief survey of one of the neuro- 
surgical methods, namely, chordotomy, for the management of such pain, to- 
gether with our own experiences and conclusions as to its use. 


History and Technique of Chordotomy 


It has long been known that complete injury to the spinal cord produces 
sensory and motor paralysis and in the early part of the century Cushing’ car- 
ried out a myelotomy in a terminal cancer patient for the loss of sensations it 
produced. Several years previously, Spiller,? a neurologist, had reported a case 
in which pain and temperature appreciation were lost over the lower portion 
of the body. At autopsy, bilateral tuberculomas of the lower thoracic cord were 
found to involve the anterolateral spinal tracts. At the instigation of Spiller, 
Martin,* in 1911, performed the first chordotomy in man. The operation slowly 
became accepted, Frazier* developing the operation in America and Foerster® 
in Europe. 

Gradually, the level of the operation was raised from a unilateral incision 
at the fifth dorsal level to a bilateral one at the second dorsal. It is now recog- 
nized that chordotomy at the lower cervical level gives a more satisfactory and 
more constant result with rare incomplete sensory loss. At this level, too, the 
lateral spinothalamic tract is more consistent in structure and position.’ 

The underlying principle of chordotomy is the interruption of pain and 
temperature fibers where they are gathered in the lateral spinothalamic tract in 
the anterolateral portion of the spinal cord (Fig. 1). Pain fibers enter by the 
posterior root, then cross over to the opposite side; they may travel up the cord, 
as Many as six ‘santa We ances. be certain there is absence of 
pain at any segmental level, therefore, the spinothalamic tract must be cut at 
least_six segments higher. Touch sensation is maintained; too deep an incision 
may damage the pyramidal tract with subsequent pardlysis of the legs. At 
our institution the operation is done through a small laminectomy incision in 
the neck with the patient in the erect position. Bilateral chorodotomy, separated 
by one segment, may be carried out as a one-stage procedure. Heavy sedation, 
local infiltration anesthesia, and intravenous Pentothal sodium are used. The 


*Presented at a meeting of the Obstetrical Society of Philadelphia, Oct. 6, 1955. 
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level of resultant sensory loss to pin prick can be determined by testing the 
patient before closing the wound. Details of the performance of the operation 
are to be: found in the standard neurosurgical textbooks. 


Indications, Contraindications, Complications of Chordotomy 


The prime indication for chordotomy is intractable pain, that is, pain not 
relieved by ordinary analgesics and persistent in spite of the use of therapy for 
the condition causing the pain. The decision as to what constitutes severe pain 
for a sufficient length of time, as an indication for chordotomy, must of course 
be an arbitrary one. Pain of several weeks’ duration may be enough. This 
period is excessive if because of pain the patient is losing appetite, is becoming 
more and more constipated from narcotic drugs, is mentally deranged from 
pain, or is becoming an addict. 

— 


Forceps rasping 

cut lisament 

Posterior column for 
touch, pressure, etc. 


POSTERIOR 
Traction 
suture 
ot 
Spinothalamic 
tract to be 
Motor tract 
emosta’ 
igamen 
Pia 
Motor root Sub- arachnoid 
space 
Dura Arachnoia 


ANTERIOR 


Fig. 1.—Diagram of the operation of chordotomy (interruption of the lateral spinothala- 
mic tract which carries pain and temperature fibers). Note that the spinal cord is rotated 
after the dentate ligament has been cut. The tract is crushed with-a fine-pointed hemostat. 
(From Jaeger, J.: Chapter on Chordotomy, Davis Cyclopedia of Medicine, Surgery and 
Specialties.*) 


Chordotomy is not necessary and is in fact contraindicated when the pain 
subsides after the use of milder analgesics. If specific countermeasures to re- 
lieve obstruction of a viscus, or antibiotics to clear cellulitis are indicated, these 
should be administered before chordotomy is considered. Usually, life expect- 
ancy should not be less than three months since it may take half that time for 
recovery from a bilateral chordotomy done in two stages seven to ten days apart. 
Profuse bleeding is another contraindication. Drug addiction so called, unless 
firmly implanted in the psyche of the woman, is not a contraindication since so- 
ealled addiction often disappears when the pain is relieved.* ° 
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There are some important complications of chordotomy even though the 
operation is a relatively simple one from the technical viewpoint. Immediately 
postoperatively there are incisional pain, nausea, and vomiting, together with 
headache from pneumocephalus following the opening of the dura. Later, the 
most common complication is bladder dysfunction with urinary retention from 
loss of bladder sensation. Since gynecologic carcinoma is often complicated by 
urinary infection and bladder involvement by neoplasm anyway, this may be 
more troublesome than with other cases. This disability is usually temporary 
and the patient can easily be taught to empty the bladder by manual pressure 
over the lower abdomen until normal function returns in a few days. Persistent 
postural hypotension is a less common complication; treatment consists of vaso- 
pressor drugs and abdominal and leg binders. The condition usually corrects 
itself. Brachial radiculitis, from irritation of the spinal nerves at the level of 
the incision, soon disappears. Arm and leg weakness is related to the skill of 
the surgeon; it is occasionally a permanent disability. Mortality from the opera- 
tion itself averages about 4 per cent.’° It can be minimized by proper selection 
of eases and by operating on the sicker patients in the prone position. In theory, 
pain should not recur if the operation is done properly, and if metastases do not 
extend above the level of analgesia. It is fortunate that malignancy of the female 
organs tends to stay below the level of the second thoracic vertebra. 


Chordotomy on the Gynecologic Service at the Jefferson Medical 
College Hospital 


Since the formation of the present Department of Neurosurgery in June, 
1943, a total of 163 chordotomies have been performed on the ward and private 
services (Table I). Thirty-five (21.4 per cent) have been done for the pallia- 
tion of pain from cancer of the female genital tract. Of these, 10 were private 
and 25 were ward patients. The size of the series, although small, compares 
favorably with the few other reported series of chordotomies in gynecologic 
cancer since Grant first discussed this particular problem in 1932.7 


TABLE I. CHORDOTOMIES, DEPARTMENT OF NEUROSURGERY, JUNE 1, 1943, To Sepr. 30, 1955 


CHORDOTOMIES FOR GYNECOLOGIC CANCER 


NO. CHORDOTOMIES NO. | % 
Ward patients 82 25 30.5 
Private patients 81 10 12.1 
Total 163 35 21.4 


The gynecologic background of our patients who had chordotomies is out- 
lined in Table II. The youngest patient at the time of chordotomy was 26, the 
oldest 70. The average age was 45.4 years. Approximately one-half the pa- 
tients were in the fifth decade of life; 31 were white, 4 Negro; all but 7 had had 
one child. The majority of cases (30) of malignancy were cervical in origin. 
Three arose in the corpus and one each in the vulva and vagina. The average 
delay period in 30 eases, in which sufficient history was accessible, was 11.5 
months. Treatment was usually by radiation; on review it seems inadequate in 
many instances. We believe that pain arose from radiation damage rather than 
cancer in 3 cases. 

Table III summarizes the types of chordotomy performed. All but one (at 
the level of the first thoracic vertebra) were done in the lower cervical area (the 
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fifth to the seventh cervical). Nineteen operations were bilateral as one-stage 
procedures. Two of these necessitated repeat chordotomy postoperatively, one 
only with a unilateral operation. Neither the 5 patients who had two-stage 
bilateral operations nor the 11 with unilateral chordotomies needed reoperation 
postoperatively because of recurrent pain or drop in level. The bilateral pro- 
cedure is probably preferable to the unilateral one because of the very nature 
of malignancy to progress. It has been pointed out that even though the pain 
seems one-sided to the patient, she may not fully appreciate the pain on the less 
affected side until the other is relieved.” 


TABLE II. SUMMARY OF DATA ON PATIENTS WITH GYNECOLOGIC CANCER 


Age.— 
Youngest 26 years 
Oldest 70 
Average age 45.4 
Appreximately 1% in fifth decade 

Race.— 
White 31 
Negro + 

Gravidity.— 


All but 7 had at least 1 child 
Original Diagnosis.— 
Carcinoma of cervix 30 
Carcinoma of corpus 3 
Carcinoma of vulva 1 
Carcinoma of vagina 1 
35 


Delay in Original Diagnosis (30 Cases).— 
0 to 5 years, average of 11.5 months 
Treatment.— 
Usually radiation, on review sometimes inadequate 
Indication for Chordotomy.— 
Pain, usually for advancing carcinoma; in 3 cases probably from radiation 


TABLE III. Types or CHORDoTOMY (35 CASES) 


Bilateral, one stage 19 
Repeated, bilateral 1 
Repeated, unilateral 1 

Bilateral, two stage 5 
Repeated 0 

Unilateral 11 
Repeated 0 

Total 35 


All but one (T,) performed at lower cervical level of spinal cord. 


The immediate postoperative results of the 35 chordotomies are to be found 
in Table IV. Three chordotomies, as stated before, were repeated in the post- 
operative period. The postoperative level of analgesia ranged from the second 
to the sixth thoracic vertebra. There was fortunately no operative mortality. 
The complications of chordotomy done for pelvic malignancy are naturally not 
easy to analyze since the primary disease produces similar symptoms. Neverthe- 
less, temporary bladder dysfunction resulted in 19 cases and was persistent in 
3 eases. Each bilateral chordotomy was temporarily succeeded by neurogenic 
bladder. Leg or arm weakness occurred in 10 eases, radiculitis in 3, and postural 
hypotension in 2; all these were temporary. Postoperative survival has ranged 
from one month to seven years. The patient who has survived for seven years 
with cervical malignancy probably suffered pain from radiation rather than 
from spreading carcinoma, as pelvic findings have remained stationary since 
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bilateral chordotomy. The usual postoperative survival after chordotomy has 
been five to six months. It should be remembered, however, that even women 
with widely disseminated cancer can live for relatively long periods of time.'* 


TABLE IV. POSTOPERATIVE RESULTS OF CHORDOTOMY (35 CASES) 


Postoperatwe Relief of Pain.— 
Complete 32 
Repeat necessary 


35 
Postoperative Level of Analgesia.— 
Usually T, to T, 
Operative Mortality.— 0 
Complications.— 
Temporary neurogenic bladder (anesthesia) 19 
Persistent neurogenic bladder 3 
Temporary weakness in leg or arm 10 
Radiculitis 3 
Temporary hypotension 2 


Postoperative Swrvival._— 
Usually 5 to 6 months (1 month to 7 years) 


An effort has been made to assess the permanence of pain relief in the 35 
women. Thirty-two of the 35 patients have been traced. Of these, 27 are dead, 
having lived one month to three years; 23 of these had complete relief of pain. 
Five are still living, from six months to seven years; 4 of these have had com- 
plete relief from pain. 

We are at a loss to explain fully the cases of incomplete relief but if the fam- 
ily doctors, friends, or relatives state that the patients had pain, those cases must 
be reported as partial failures. On the other hand, in 2 patients so classified, 
discomfort subsided after mild analgesics. Our over-all results show that more 
than 4 out of 5 patients had total relief of pain following chordotomy. 


Summary 


The principles, indications, contraindications, and complications of chordot- 
omy have been briefly presented. In thirty-five cases of carcinoma of the 
female genital tract four out of five of our patients experienced total relief 
of pain. These results seem to warrant consideration of the procedure in prop- 
erly selected patients with a reasonable life expectancy. 
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SOLID, HISTOLOGICALLY BENIGN TERATOMAS OF THE OVARY 
A Report of Four Cases* and Review of the Literature 


WILLIAM F. Peterson, Magor, USAF (MC) ** 
(From the Department of Gynecology, Johns Hopkins Hospital, Baltimore, Maryland) 


UST as the term dermoid has become accepted in common usage so has the 
concept that benign teratomas are all cystic. This belief is now so wide- 
spread that few would suspect a cystic teratomatous tumor of the ovary of 
any malignant potentialities and fewer still would regard a solid teratomatous 
neoplasm as anything but malignant. Our standard gynecological and patho- 
logical texts have done much to perpetuate this concept for invariably the 
benign teratoma is depicted as a cystic tumor and the malignant as a solid 
growth; in fact, the teratomatous tumors are by some divided into benign and 
malignant groups largely dependent upon whether they are cystic or solid. 

It is unfortunate that more attention has not been directed toward the 
work of Willis,1°1?”75 in which he studied exhaustively a large number of 
teratomatous neoplasms not only in the ovary but in several other sites as well. 
In summarizing some of this work he stated that although the teratomas are 
a single group of neoplasms there is a wide range in their appearance and be- 
havior and not all fall into the classical divisions of solid and malignant on the 
one hand, and eystie and benign on the other. The literature shows that this con- 
cept has largely been overlooked, even though there are several reports which 
attest its accuracy.’ 1% 12,14 This ‘‘intermediary’’ group of teratomas has 
consequently failed to receive sufficient emphasis and many are unaware of 
their existence. 

Because of the importance attached to the gross appearance of these 
tumors, it is believed that the following cases of solid ovarian teratomas, ob- 
tained from the Ovarian Tumor Registry, will graphically illustrate the error 
in this method of identification. In addition, it is hoped that they will help in 
formulating a clearer concept of this unusual group of tumors. 


CasE 1—OTR No. 354. Courtesy of Dr. Cary Dougherty, Louisiana State University of 
Medicine, New Orleans, Louisiana. 

Mrs. F. H., UH No. L47,271257, a 39-year-old white woman, para vii, gravida vii, was 
admitted to the hospital complaining of pain and tenderness in the abdomen associated with 
a palpable mass of 10 days’ duration. 

Laparotomy on July 2, 1947, disclosed a large, solid tumor arising in the region of the 
left ovary. There were no adhesions or any evidence of metastases. A total hysterectomy 
and bilateral salpingo-oophorectomy were performed. Follow-up disclosed that the patient 
was again admitted ten months later because of ascites. At this time a paracentesis was done 


*From the Ovarian Tumor Registry of the American Gynecological Society. 
**Present address, Department of Obstetrics and Gynecology, USAF Hospital, Bolling Air 
Force Base, Washington 25, D. C. 
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and 3,500 c.c. of straw-colored fluid obtained. Cell blocks were made but were negative for 
tumor cells. Two weeks later a second paracentesis yielded 5,700 ¢.c. of fluid and cell blocks 
made from this were reported positive for tumor cells although this could not be substantiated 
by our laboratory. X-ray therapy was given at this time, consisting of 2,400 r (air) through 
four ports in six days. The patient returned on May 27, 1948, for another paracentesis which 
produced 3,600 ¢.c. of straw-colored fluid. There is no further note on this patient although 
a check of the Louisiana death records showed that she died on Oct. 13, 1948, and the death was 
coded out as being due to “non malignant tumor of the ovary.” 

Pathology.— 

Gross: The uterus, tubes, and right ovary were normal. A mass occupying the left 
ovary measured 13 by 8 by 11 cm. The external surface varied from a deep greenish blue 
to light gray and was lobulated. Cross section showed the mass to be made up of numer- 
ous masses of gelatin-like tissue. There were a few small cystic areas containing yellow 
fluid found throughout the substance of the tumor mass. 

Microscopic: The tumor was composed mainly of neuroglial tissue which was somewhat 
acellular in some areas. This tissue contained a moderate amount of fibrous connective 
tissue in some fields and in others lay adjacent to smooth muscle. A few small portions 
of choroid plexus were noted. Some stratified squamous epithelium was seen, portions of 
which contained hair follicles and sebaceous glands. Adjacent to some of this epithelium 
two small areas of cartilage were noted. This was some glandular tissue in this tumor, 
some of which was respiratory, and some of which was mucus producing and resembled 
gastrointestinal epithelium. Other glandular tissues escaped identification. The tissues in 
this tumor were everywhere differentiated and mature in appearance and showed no 
evidences of malignancy. 

Diagnosis: All of the members of the Board of The Ovarian Tumor Registry con- 
sidered this a benign teratoma of the ovary. 


Fig. 1.—A portion of the specimen from Case 4 (OTR No. 1432). The similarity of these 
growths to a malignant teratoma is striking. 


CasE 2.—OTR No. 676. Courtesy of D. R. Meranze, Mt. Sinai Hospital, Philadelphia, 
Pennsylvania. 

Miss R, L., Hospital No. A-75374, a 13-year-old white girl, was admitted to the hospital 
with a history of abdominal pain of two years’ duration and an increase in the size of the 
abdomen of three months’ duration. The patient had not menstruated as yet. 


| 
4 
FS. 


. J. Obst. : 


Laparotomy on Jan. 6, 1948, disclosed a large, multilocular mass the size of a football 
replacing the right ovary. The left ovary was the site of several small cysts. A right 
salpingo-oophorectomy and resection of the left ovary were performed. 

Follow-up disclosed that the patient was alive and well 5 years later. 

Pathology.— 

Gross: The specimen was a large mass measuring 18 by 17 by 9 cm. which had a smooth, 
thin capsule. On section the interior was found to be solid except for some small cysts. 
Portions of the tumor were gelatinous and others fleshy and edematous with pieces of bone 
and cartilage and fine hair. 


Fig. 2.—Case 1, OTR No. 354. Shows neuroglial tissue mixed with fat and several 
—— a structures. In the top of the illustration is seen mucus-producing 
epithelium. 


Microscopic: This tumor contained a large amount of neuroglial tissue, portions of 
which were hemorrhagic and necrotic. Large areas of skin were seen with the usual skin 
appendages. No eartilage or bone was noted in these sections. Glandular tissue was at a 
minimum and consisted mainly of mucus-producing epithelium. Other acinar structures 
were noted which could not be identified. The tissues were well differentiated and mature, 
showing no evidence of malignancy. 


Diagnosis: All the members of the Board of the Ovarian Tumor Registry considered 
this a benign teratoma. 
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CasE 3.—OTR No. 621. Courtesy Dr. Paolo Barata Riberio, Rio de Janeiro, Brazil. 


Miss T. de J., a 10-year-old Negro girl, was admitted to the hospital with an acute 
episode of abdominal pain associated with nausea and vomiting. The patient had not 
menstruated. Laparotomy on June 26, 1945, revealed acute appendicitis and a right ovarian 
tumor. Appendectomy and right salpingo-oophorectomy were performed. 

Follow-up disclosed that this patient was alive and well 10 years later. 

Pathology.— 

Gross: The specimen consisted of a well-encapsulated mass, spherical in shape, 
measuring 10 cm. in diameter. The outer surface was smooth and of a gray-white color. Cross 
section showed it to be largely solid with cystic spaces of variable size which contained clear 
mucus or sebaceous material and hair. Other areas had a consistency similar to bone. 


Fig. 3.—Case 3, OTR No. 621. Shows a large island of cartilage lying in loose con- 
nective tissue. Adjacent glandular structures are probably salivary glands. Large strands 
of smooth muscle are prominent in the lower portion of the field. 


Microscopic: The tumor contained many small cystic spaces some of which were lined 
by skin, others by choroid plexus, and others by alimentary epithelium. Bone, cartilage, and 
hair follicles were numerous. One area contained lung tissue. Smooth and striated muscle 
was seen. There were large areas of neuroglial tissue and some peripheral nerve tissue. 
All of these tissues were well differentiated and showed no evidences of malignant de- 
generation. 

Diagnosis: All the members of the Board of The Ovarian Tumor Registry considered 
this a benign teratoma. 
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CasE 4.—OTR No. 1432. Courtesy of Dr. Laurence D’Elia, Jr., Baltimore, Maryland. 

Miss J. L., a 15-year-old white girl, was admitted to the hospital complaining of an 
abdominal mass which had become progressively larger in the past three months. The history 
showed that the menarche occurred at the age of 13 years and her menses had been regular 
since that time. 

Laparotomy on March 1, 1955, disclosed a left ovarian mass. The right ovary, both 
tubes, and the uterus were normal. The mass was free and the abdominal viscera were 
normal. <A left salpingo-oophorectomy and appendectomy were performed. 


Follow-up discloses that the patient is asymptomatic and clinically free of disease 
at present. 


% 


Fig. 4.—Case 3, OTR No. 621. This field demonstrates very well the multiplicity of 
tissues noted in these neoplasms. Gastrointestinal epithelium, smooth muscle, salivary glands, 
fat, neuroglial tissue, and stratified squamous epithelium are seen. Of. special interest, be- 
cause of its rarity, is the lung tissue noted in the top of the field. (x10.) 


Pathology.— 

Gross: The specimen consisted of a 22 by 15 em. mass with an intact capsule. Sec- 
tion showed that it was solid with numerous cysts which varied in size. The remainder 
of the tissue was soft and whitish with small bits of bone. Necrosis was evident. 

Microscopic: Sections of this tumor showed a great number of well-differentiated tissues. 
Skin with hair follicles and sebaceous glands, neuroglial tissue, choroid plexus, bone, and 
cartilage were noted. Smooth muscle, fat, and connective tissue were seen. There were many 
glandular tissues including respiratory, salivary, and alimentary; however, others were seen 


which could not be identified. All of these tissues were mature and there was no evidence of 
malignancy. 
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Diagnosis: This is believed to be a benign teratoma by those of the Ovarian Tumor 
Registry Board who have reviewed the sections. 


Pathology 


These case reports make it apparent that the gross appearance of these 
neoplasms in no way differentiates them from the malignant, undifferentiated 
teratoma, unless the latter has extended beyond the confines of its capsule. 
Sectioning lends little light, for again both are similar in appearance and one 
can only be apprehensive about the patient’s prognosis. 

It is not until the tumor is submitted to microscopic study that differentia- 
tion between the benign and the malignant teratoma becomes possible. Al- 
though both contain a complex mixture of tissues, they are mature and well 
differentiated in the former whereas in the latter they are undifferentiated, 
embryonal, and anaplastic in appearance. It is this feature, the difference in 
the maturity of the tissues, that constitutes the major differentiating point be- 
tween these growths. This appears to be a distinction that could be readily 
made, and generally this is true. Occasionally, however, one’s ability may 
be put to the severest test in evaluating some of the tissues found in these 
tumors. Of all those seen, perhaps the neuroglial and the glandular tissues are 
most notable in this regard. The neuroglial tissue may be confused with un- 
differentiated connective tissue, especially when it is acellular, and special 
stains may be required for positive identification.1* The glandular tissue offers 
confusion mainly in identification of the type of tissue; yet it is this uncer- 
tainty that may, upon occasion, lead one to question its maturity. Although 
it is possible to earmark some as alimentary or respiratory in type, it is not 
uncommon to have to be content with a label of glandular tissue, type un- 
known. In this regard care should be taken to avoid confusing epithelium of 
the choroid plexus with glandular tissue. In some instances this error is easily 
made when the choroid plexus is composed of only a small amount of tissue 
and its usual pattern is not evident. 

Nicholson, and later Willis,’® reported that several tissue correlations were 
often noted in teratomas. This tendency of these neoplasms may provide aid 
in identifying some of the more elusive tissues. It has been observed that 
smooth muscle is very commonly associated with alimentary or respiratory 
epithelium. Respiratory epithelium is often seen adjacent to islands of 
cartilage, as is central nerve tissue. Choroid plexus may be differentiated 
from glandular tissue by its frequent association with central nerve tissue. 
Pancreatic tissue, without islet structures, offers difficulty in differentiation 
from salivary glands but the former tends to lie next to alimentary epithelium 
whereas the latter is often associated with stratified epithelium of oropharyn- 
geal type or respiratory epithelium. If one keeps these, and other, tissue rela- 
tionships in mind, identification of the many tissues in these well-differentiated 
teratomas is made somewhat easier. 

The tendency of the well-differentiated teratomas to contain these tissue 
relationships also offers aid in making a decision as to whether the neoplasm 
is histologically benign, or malignant. In the malignant variety of teratoma 
one does not find any pattern whatsoever and the tissues intermingle with one 
another in a haphazard manner. 

These points, while not providing a solution in every instance, do make 
the task of examining the teratomatous ovarian tumors less difficult and enable 
one to reach a positive impression in most cases. 

The patient who died within fifteen months presents two very interesting 
possibilities—the tumor contained embryonic carcinomatous or sarcomatous 
tissue in other unexamined areas, or she succumbed to benign implants of one 
or more of the teratomatous tissues. 
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The likelihood of malignant tissue somewhere in a tumor of this size is 
one that is certainly obvious; yet the absence of palpable lesions in the pelvis 
and abdomen coupled with the failure to demonstrate clearly malignant cells 
in the ascitic fluid causes one to wonder. 


The ability of pseudomucinous cystadenomas to produce benign implants 
is a well-recognized fact. Woodruff and Novak!® have shown that histo- 
logically innocuous papillary serous cystadenomas are capable of implantation 
on the structures in the abdominal cavity and may eventually cause death by 
cachexia secondary to the continued formation of ascites. Several authors® » 1 
have reported benign implants secondary to struma ovarii and there is little 
doubt that this occurs not infrequently. That benign teratomas are also 
capable of producing benign implants is, however, a fact that is rarely, if 
ever, mentioned. Randall and Lawrence" reported benign implants secondary 
to rupture of a dermoid cyst in 1908 but Roth’s'* paper in 1916 is more classic. 
Some of the cases he collected, including his own, probably did not have true 
implants, but rather represented examples of a foreign-body reaction with 
chronic peritonitis. Other reports he surveyed did, however, describe true 
implants composed of histologically benign tissues containing derivatives of 
one, and often of all, of the three germ layers. 

That histologically benign solid teratomas may produce benign implants 
is without question although few seem to be aware of this possibility. Of the 
10 eases known to me, 4 in this report and 6 collected from the literature, 3 
were associated with benign implants—an incidence of 30 per cent. The 
interesting feature in these cases, aside from the presence of these implants, 
is that in each instance the implants were composed solely of well-differentiated 
neuroglial tissue. Why the neuroglial tissue produced these benign implants 
in the abdominal cavity, to the exclusion of the other teratomatous elements, is 
completely unknown. 

The capacity of these tumors to produce benign implants may be related 
to the fatal outcome in Case 1, OTR No. 354. That the tumor in this patient 
was composed in large part of neuroglial tissue makes this possibility even 
more entertaining even though no implants were noted at operation. These 
may, however, have been too small to have been clinically evident or they 
may have occurred secondarily to surgical trauma. Is it not possible that 
benign implants, rather than malignant ones, caused the continued and rapid 
formation of ascitic fluid with resulting cachexia and death of this patient? 
This question cannot receive a definitive answer in this particular case but 
the possibilities it raises are nevertheless intriguing, since they are questions 
that must be answered before this group of tumors ean be fully understood. 


Clinical Features 


As these cases have been referred from many different clinics no attempt 
can be made to determine the incidence of these solid, histologically benign 
teratomas. That they are rare is inferred by the absence of any such case in 
the files of the Gynecological Pathology Laboratory at Johns Hopkins Hospi- 
tal. This is further substantiated by the failure to find this type of neoplasm 
among a very large group of teratomas reviewed in preparation for a recent 
report on 1,007 benign cystic teratomas. 


The age distribution of these tumors corresponds closely to that reported 
for malignant teratomas and accordingly shows a predilection for young 
women. It may be that these solid, histologically benign teratomas respond 
more actively to whatever mechanism initiates their growth than do their 
cystic counterparts, which reach their peak incidence later in life. 
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Although the histologically benign solid teratomas of the ovary are of 
importance as a poorly recognized pathological entity, they are of greater 
import when the prognosis of a patient with this type of neoplasm is con- 
sidered. Heretofore any patient with a solid teratoma of the ovary was con- 
sidered to have a poor prognosis* * 7 for these were all believed to be of a 
relatively high degree of malignancy. Yet here is a group of solid teratom- 
atous tumors, although probably a rare one, in which the prognosis is at 
least hopeful. Of the cases reported two patients had been alive for five or 
more years, one had been only recently operated upon, and one died fifteen 
months postoperatively. 

Any effort to evaluate the prognosis of this unusual type of tumor is 
limited by the infrequency of the growth and therefore the impossibility of 
accumulating any large series of cases. The literature has been surveyed, yet 
only 6 additional cases were found, a fact which attests the rarity of this type 
of solid teratoma. The pertinent clinical data on these cases, and those in this 
report, are outlined in Table I. 


TABLE 


BENIGN 
IM- | ASCI- x- 
AUTHOR AGE | SIDE| PLANTS| TES TREATMENT RAY FOLLOW-UP 

Redlich12 160 OL No No Hysterectomy, bilateral 

salpingo- 

oophorectomy No None 
Nordmark10 11 6L Yes Yes Removed tumor Yes Alive, well 18 months 
Black! 12 L No Yes Removed tumor No Alive, well 3 years 
Helmkeé 1466«& Yes ? Bilateral salpingo- 

oophorectomy No Alive, well 1 year 
Buttner2 20 R Yes Yes Removed tumor No Alive, well 3 years 
Lassens 11 No Alive, well 8 months 
OTR No. 354 939) L No No Hysterectomy, bilateral 

salpingo- 

oophorectomy No Died 15 months 
OTR No. 1432 15 L No No. Bilateral salpingo- 

oophorectomy No _ Recent case 
OTR No. 621 10 R No No. Bilateral salpingo- 

oophorectomy No Alive, well 10 years 
OTR No. 676 13 R No No Bilateral salpingo- 

oophorectomy No Alive, well 5 years 


The relatively good prognosis indicated by the cases in this report appears 
to be substantiated by the cases collected from the literature. Even though 
the length of follow-up is inadequate in the latter group of cases the series as 
a whole does permit a note of optimism about this tumor which grossly is of 
such a forbidding appearance. 


Classification 


These teratomatous tumors, which grossly appear similar to the undif- 
ferentiated malignant variety and yet microscopically show only well-dif- 
ferentiated tissues similar to those seen in the benign cystic teratoma, only 
emphasizes the need for revising our concepts regarding these neoplasms. We 
must not continue to be content with the present-day classification of cystic 
benign and solid malignant teratoma of the ovary. 

Although this is not the first such plea to be made, these cases do afford 
another excellent opportunity to reclassify the teratomas, at least the ovarian 
group, so that they may be viewed in their proper light. All of the solid tera- 
tomas are not malignant, as shown by this report, and many of the cystie ones 
do become malignant as shown by a number of previous papers. 
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One should not be influenced altogether by the gross appearance of a tera- 
toma for only by careful, and perhaps extensive, microscopic study ean an ac- 
curate evaluation be made as to its possible future effect on the patient. 


Summary 

1. Solid, histologically benign ovarian teratomas are not a new entity 
although few seem to be aware of their existence, 

2. Four cases, obtained from The Ovarian Tumor Registry, are reported 
in some detail and 6 additional cases have been collected from the literature. 

3. Labeling a solid ovarian teratoma as histologically benign presup- 
poses careful, and often exhaustive, microscopic examination. 

4. Several points are cited which may make the task of examining these 
tumors somewhat easier. 

d. Histologically benign implants occurred in 30 per cent of this series. 
The possibility that the patient’s death in one of the reported cases was 
caused by benign implants is explored. 

6. The clinical findings are briefly outlined. 

7. The prognosis with a solid, histologically benign ovarian teratoma 
appears hopeful, although the series is too small to permit any definite con- 
clusions. 

8. The need for revision of our concepts of ovarian teratomas is obvious. 


I wish to express my thanks to Dr. Emil Novak for suggesting the publication of 
these cases. 
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THE USE OF A NEW LONG-ACTING PROGESTATIONAL STEROID 
(17-ALPHA-HYDROXYPROGESTERONE CAPROATE) 
IN THE THERAPY OF SECONDARY AMENORRHEA* 


A Preliminary Report 


MELVIN R. CoHEN, M.D., RIcHARD FRANK, M.D., Mitton H. DresNeEr, M.D., 
AND Jay J. M.D., Cuicago, ILL. 


(From the Departments of Obstetrics and Gynecology and Research in Human Reproduction, 
Michael Reese Hospital) 


ECONDARY amenorrhea is a symptom of some underlying disorder. Al- 

though this manifestation may be the result of an organic disturbance such 
as hypopituitarism, adrenal disease, or similar conditions, in many patients in 
whom it occurs no organic basis can be demonstrated. The administration of 
cyclic steroid therapy may be a rational therapeutic approach to functional 
secondary amenorrhea and its obvious corollary, female sterility. This paper 
is a preliminary report of our observations on the response of seven women 
with secondary amenorrhea to a new progestational steroid compound employed 
as one of the agents in cyclic therapy. Unlike other progestational materials 
that have been available previously, this new substance after a single intra- 
muscular injection induces a well-developed secretory endometrium and with- 
drawal shedding. The new, long-acting progestational preparation which we 
have employed is 17-alpha-hydroxyprogesterone caproate} (hereafter referred to 
as 17-AHPC). 

Our results are encouraging, inasmuch as this new progestational prepa- 
ration, when combined with estrogen, appears to mimie the physiologic effects 
of the normal corpus luteum hormone. In our patients, the steroid ester induced 
a rapid, sustained thermogenic response in the basal body temperature; it also 
stimulated the development of a secretory, predecidual endometrium which 
corresponded in timing with that which follows ovulation in the normally 
menstruating woman. Secretory endometrial shedding occurred within a two- 
week period after injection. It is important to note that this entire response 
was accomplished with a single injection of 17-AHPC. 

Free 17-alpha-hydroxyprogesterone has been found to be questionably 
androgenic and weakly progestational in action, and to produce some urinary 
steroid metabolites which are androgenic. When this steroid is esterified as 
the eaproate, however, it attains marked progestational activity as well as pro- 
longation of action. It is not known whether these unexpected biologic 
properties are due to delayed absorption from the site of injection, or whether 

*This study was supported by a grant from E. R. Squibb & Sons. 

{Delalutin, E. R. Squibb & Sons, supplied by Dr. E. C. Reifenstein, Jr. 
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they are the result of slow utilization of the caproate ester after it has been 
rapidly absorbed into the circulation. The latter explanation seems more 
likely. 

The biologie effects of 17-AHPC have been studied in animals. In the 
rabbit, a progestational action was demonstrated which persisted for 17 to 20 
days after a single subcutaneous injection.2 When compared with equivalent 
doses of free progesterone, 17-AHPC was found to be twice as active and two 
to four times as prolonged in effect. Davis and Wied* have published a pre- 
liminary study of this new steroid ester in castrate females. These patients 
were primed with one injection of the long-acting estrogenic substance, estradiol 
valerate,* and then were given a single injection of a combination of estradiol 
valerate and 17-AHPC 14 days later. 


Withdrawal bleeding from a well-developed secretory endometrium occurred 
14 to 19 days after this second injection. When this procedure was repeated 
with progesterone in oil, using the same estrogenic compound for priming, 
the endometrial changes were practically nonsecretory in appearance, and 
withdrawal bleeding occurred only about one week after the last injection. 
Boschann‘ reported similar results in six separate experiments on four castrated 
women with intact uteri. 


Materials and Methods 


Studies with 17-AHPC were made on seven patients who had had secondary 
amenorrhea for six months or longer. Endometrial biopsies, vaginal smears, 
and basal body temperature readings were obtained before, during, and after 
the administration of the steroid therapy. The regimen of injections and the 
dosage of the steroid esters that were administered are indicated in Tables I 
and II. In most patients, culdoscopic and/or pneumoperitoneum examinations 
were made before the study was started. The urinary excretion of pregnanediol® 
and/or of 17-ketosteroids® and 17-hydroxycorticosteroids’? was determined when- 
ever possible. Five of the patents were married and had a history of infertility; 
two were single. Spontaneous ovulation could not be demonstrated in any 
of the seven women. 


The effects of 17-AHPC were compared with those that were obtained with 
an equivalent amount of progesterone administered as a single dose and with 
those that were obtained with an equivalent amount of progesterone adminis- 
tered in divided doses. The patients were given the hormone materials as 
follows: 


1. Estrogenie preparations (for priming the endometrium). 
a. One patient received no priming with estrogen at any time. 
b. Two patients were primed with diethylstilbetrol, 1 mg. by mouth 
per day for at least two weeks. 
ce. Four patients were primed with 10 mg. of estradiol valerate in 
oil as a single intramuscular injection. 
2. 17-AHPC in oil. 
a. Five patients received 500 mg. of 17-AHPC in oil intramuscularly 
as a single administration. 
b. Two patients received 375 mg. of 17-AHPC in oil intramuscularly 
as a single administration. 


*Delestrogen, E. R. Squibb & Sons. 
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3. Progesterone in oil. 
a. Four patients received varying combinations of the following: 
(a) A single administration of 150 mg. intramuscularly. 
(b) Divided doses totaling 375 to 500 mg. intramuscularly. 


The preparation of 17-AHPC contains 125 mg. of the caproate ester dis- 
solved in each cubic centimeter of sesame oil with 30 per cent benzyl benzoate. 
This preparation was given as a deep intramuscular injection, with not more 
than 2 ¢.e. at each site. 


Results 


_ The results obtained in the seven patients are summarized in Tables I and 
If. The findings in four representative cases are described below in detail. 


CasE 1.—E. M. was a 25-year-old white woman with secondary amenorrhea of six 
months’ duration, She had been married for 4%4 years, and had been infertile during this 
period. There was no history of chronic disease, or of adrenal, thyroid, or pituitary dysfunc- 
tion. Pelvic examination disclosed a hypoplastic uterus and small globular ovaries. By 
culdoscopic and pneumoperitoneum examinations, the patient was found to have small ovaries 
of polycystic type bilaterally without any evidence of old or recent ovulation. In the con- 
trol period, there was a low proliferative endometrium in the biopsy specimen, and a 
minimal estrogenic effect in the vaginal smears. 

The Effect of 17-AHPC: Single Injection—Without any prior priming, the patient 
was given 500 mg. of 17-AHPC together with 10 mg. of estradiol valerate intramuscularly 
as a single administration. An endometrial biopsy specimen obtained 11 days later was 
classified by the criteria of Rock and Bartlett8 as secretory, 25 day type. Withdrawal bleed- 
ing occurred 5 days after this biopsy, or 16 days after the original injection. Before the 
administration of the hormone preparation, a monophasic basal body temperature curve was 
present, and within 48 hours after the injection a low diphasic curve was induced which 
was sustained until just prior to the onset of the uterine bleeding. The withdrawal bleeding 
episode lasted 9 days. Transient mild facial acne was noted after the injection. Only a 
slight increase in the urinary pregnanediol excretion occurred on the third and the eighth 
days after the injection of 17-AHPC (Table II, 4). 

The Effect of Progesterone: Single Injection—One day after the above bleeding 
episode, the patient was given 10 mg. of estradiol valerate intramuscularly. Ten days later, 
She received as a single administration intramuscularly 150 mg. of progesterone and 10 mg. 
of estradiol valerate. Withdrawal bleeding occurred 7 days later from a proliferative type 
of endometrium, The basal body temperature curve remained monophasic. Sizeable increases 
in the urinary pregnanediol excretion occurred after the single injection of progesterone 
(Table II, A). 

The Effect of Progesterone: Repeated Injections.—At the conclusion of the previous 
bleeding episode, 75 mg. of progesterone was administered in combination with 10 mg. of 
estradiol valerate as a single injection. On each of the following four consecutive days, an 
additional injection of 75 mg. of progesterone was administered. Withdrawal bleeding 
oceurred 5 days after the final injection, and an endometrial biopsy specimen at that time 
revealed only a proliferative endometrium. A low diphasic basal body temperature curve was 
induced. Marked increases in the urinary pregnanediol excretion occurred after the five 
injections of progesterone (Table II, A). 


CasE 2.—M. H. was a 25-year-old white woman with secondary amenorrhea of 7 years’ 
duration. During this interval, bleeding had been induced several times by steroid therapy. 
The patient also complained of primary infertility of 2 years’ duration. There was no 
history of chronic disease, or of adrenal, thyroid, or pituitary dysfunction. In 1954, while 
under the care of another physician, she had received pituitary and ovarian irradiation 
without benefit. Pelvic examination disclosed a hypoplastic uterus. Vaginal smears showed 
a very low level of estrogenic action, and a pretreatment endometrial biopsy specimen showed 
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a low proliferative phase. A small uterus and bilateral sclerotic, hypoplastic ovaries were 
found on culdoscopic examination; there were no visible follicles or luteal tissue. The basal 
body temperature curve was monophasic. 

The Effect of 17-AHPC: Single Injection.—Without estrogen priming, 250 mg. of 
17-AHPC were administered as one injection. This was followed by a diphasic basal body 
temperature curve of 7 days’ duration, but no withdrawal bleeding. The specimen of an 
endometrial biopsy performed one week after this injection showed no change from the 


Fig. 1.—A, Vaginal smear after 10 mg. of estradiol valerate. (110; reduced 4.) 


B, Vaginal smear after 10 mg. of estradiol valerate and 500 mg. of 17-AHPC. (X110; 
reduced 4.) 


pretreatment state. The patient then was primed with an injection of 10 mg. of estradiol 
valerate, and one week later she was given simultaneously 500 mg. of 17-AHPC combined 
with 10 mg. of estradiol valerate as a single administration. This therapy was followed by 
a poor diphasic basal body temperature curve. Fig. 1, A and B, shows the appearance of the 
vaginal smears before and after the administration of 17-AHPC. Ten days later, an endome- 
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trial biopsy specimen showed a secretory endometrium (day 25 type). Withdrawal bleeding 
occurred 17 days afte’ the administration of the long-acting steroids; the bleeding lasted 
for 6 days, and was moderate in amount. 

The Effect of Progesterone: Single Injection—At the end of the above episode, the 
patient was given a priming injection of 10 mg. of estradiol valerate. One week later, 
150 mg. of progesterone and 10 mg. of estradiol valerate were injected together. This 
therapy induced a poor diphasic basal body temperature curve. Withdrawal bleeding 
occurred 5 days later from a proliferative endometrium. 

The Effect of Progesterone: Repeated Injections—Six days after the previous bleeding 
episode, the patient was again primed with an injection of 10 mg. of estradiol valerate. 
Nine days later she received another 10 mg. of estradiol valerate by injection and simul- 
taneously was started on 100 mg. of progesterone per day for 5 days by injection. This 
regimen induced a diphasic basal body temperature curve. Withdrawal bleeding occurred 
5 days after the last injection of progesterone, and lasted for 4 days. An endometrial 
biopsy specimen on the first day of bleeding showed a well-developed secretory phase (day 
27 type). 


Case 3.—B. B. was a 21-year-old white woman with secondary amenorrhea of 4 years’ 
duration and infertility for 1 year. There was no history of chronic disease, or of adrenal, 
thyroid, or pituitary dysfunction. The patient was very thin and undernourished, however. 
A bilateral ovarian wedge resection had been performed elsewhere without benefit. Following 
this operation, the patient had had 3 scanty, fairly regular menstrual periods, and then for 
the next 4 years had had amenorrhea. Pelvic examination showed an atrophic genital status. 
The endometrial biopsy specimen showed an atrophic endometrium, and the vaginal smear 
a complete absence of estrogenic stimulation. 

The Effect of 17-AHPC: Single Injection—The patient was primed with a single 
injection of 10 mg. of estradiol valerate; one week later a vaginal smear showed a moderate 
estrogenic effect. At that time she was given by injection simultaneously 500 mg. of 17-AHPC 
and 10 mg. of estradiol valerate. This therapy was followed by a 9-day elevation in the 
basal body temperature curve, and by withdrawal bleeding 12 days later from a secretory 
endometrium (day 21 type). A vaginal smear obtained during this period showed progesta- 
tional changes. The patient again was primed with an injection of 10 mg. of estradiol 
valerate, and a week later she again was given simultaneously 500 mg. of 17-AHPC and 
10 mg. of estradiol valerate by injection. Withdrawal bleeding from a secretory endometrium 
(day 25 type) occurred 12 days after the administration of these steroids. An initial rise 
in the urinary pregnanediol excretion above the control levels appeared on the fourth day 
after the injection of the hormonal agents; secondary increases occurred on the sixth and 
the eighth to the thirteenth days, and the excretion did not return to the control levels until 
the fourteenth day (Table II, 4). Following a third administration of the same amounts 
of 17-AHPC and estradiol valerate by injection, the patient experienced two episodes of 
uterine bleeding, one of which occurred 10 days and the other 25 days after the administration 
of the hormone preparations. The latter may have been a spontaneous menstruation. 


Case 7.—L. G. was a 26-year-old white woman with secondary amenorrhea of 2 years’ 
duration, There was no history of chronic disease, or of thyroid, adrenal, or pituitary 
dysfunction. This patient had her menarche at 14 years of age, and then primary oligomenor- 
rhea until the last 2 years when she had amenorrhea, Pelvic examination showed hypoplastic 
genital organs. Small, pale ovaries with no evidence of follicles or corpora lutea were 
demonstrated by culdoscopic examination. The pretreatment basal body temperature curve 
was monophasic, and the control endometrial biopsy specimen showed a_ proliferative 
endometrium. 

The Effect of Progesterone: Repeated Ingestion.—Without preliminary priming with 
estrogen, the patient was given 200 mg. of progesterone orally each day for 5 days. With- 
drawal bleeding lasting 4 days began 3 days after the last dose. No thermogenic response 
was obtained in the basal body temperature. 

The Effect of 17-AHPC: Single Injection—Three weeks later, without estrogenic 
priming, the patient was given a single administration of 500 mg. of 17-AHPC. A thermo- 
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genic response of the basal body temperature occurred and persisted for 3 weeks, An 
endometrial biopsy specimen obtained one week after the injection of the steroid ester 
revealed (Fig. 2) a secretory response (day 17 type). Another endometrial biopsy specimen 


Fig. 2. a ic iops ai yeek after 500 mg. of 17-AHPC, showing an early 
secretory phase (day 17 type). (xX110; reduced 4.) 


Fig. 3.—Endometrial biopsy obtained 14 days after 500 mg. of 17-AHPC, showing a late 
secretory phase (day 25 type). (110; reduced 4.) 


one week after this showed (Fig. 3) a late secretory stage (day 25 type). Withdrawal 
bleeding occurred 16 days after the injection of 17-AHPC, and lasted for 8 days. Two days 
after the cessation of this episode of bleeding, the patient spotted for 6 days and then 
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developed another episode of vaginal bleeding of 4 days’ duration. On the first day of this 
last bleeding episode, an endometrial biopsy specimen revealed proliferative endometrium. 

The Effect of Progesterone: Repeated Injections—Two weeks later, without estrogenic 
priming, the patient was given 100 mg. of progesterone by injection daily for 4 days. A 
thermogenic response of the basal body temperature occurred; withdrawal bleeding began 
3 days after the last injection and continued for 5 days. An endometrial biopsy specimen 
obtained 2 days after the last injection did not reveal a secretory endometrium. 


Comment 


In evaluating the efficacy of the long-acting progestational preparation, 
17-AHPC, the effectiveness of this steroid ester on the endometrium, on the 
basal body temperature curve, on the vaginal smear, and on the time of in- 
duction of withdrawal bleeding were considered. The findings with the steroid 
caproate were compared to the results with other progesterone preparations 
obtained by us in the same women and reported by other investigators in the 
literature. 

In 1954, Frank and Guterman® reviewed the effects of various progesterone 
preparations in secondary amenorrhea. Progesterone administered orally to 
26 patients in doses of 50, 100, or 200 mg. daily over an interval of 5 to 25 
days induced a secretory endometrium in only one instance, and a thermogenic 
response of the basal body temperature in only 2 out of 26 trials, but was more 
successful in inducing withdrawal bleeding. Anhydrohydroxyprogesterone by 
mouth in doses of 20 to 200 mg. per day for 5 to 15 days induced a secretory 
endometrium in 43 per cent of the cases, a thermogenic response in 60 per cent, 
and withdrawal bleeding in 94 per cent. Progesterone as a solution in oil by 
intramuscular administration in doses of 15 to 100 mg. per day for 5 to 15 
days induced a secretory endometrium in all of the eases studied, a thermogenic 
response in 75 per cent, and withdrawal bleeding in all of the patients who 
received 100 mg. per day for 5 days or more and in 66 per cent of those who 
received a smaller dosage. No mention was made of the time interval between 
the last dose and the occurrence of withdrawal bleeding or of the duration of 
the menstrual episodes that were induced. 

In 1954, Greenblatt?® reported the results of a study of the effectiveness 
of 25 and of 50 mg. of progesterone as vaginal suppositories administered daily 
for 5 to 10 days. Of the 144 patients who were tested, 131 responded with 
withdrawal bleeding in 1 to 3 days after the last dose. Moderate and in- 
complete secretory changes in the endometrium occurred in 10 of 18 patients. 
A thermogenic effect was obtained, but the number of cases that responded 
was not mentioned. 

In 1952, Masters"! studied the effectiveness of progesterone as a crystalline 
suspension by intramuscular injection in doses of 10 to 20 mg. per day for 
1 to 5 days. Withdrawal bleeding occurred in 1 to 3 days after the last dose 
in 12 of 36 patients, and a secretory endometrial response was noted in 3 
of 4 patients. The secretory changes were described as moderate to good. 

In our group of 7 patients, 17-AHPC given as a single intramuscular dose 
of 375 or 500 mg. induced a well-developed secretory endometrial response. 
This response could be dated accurately according to the method of Rock,’ 
and corresponded to that found during the normal menstrual eyele after an 
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equal interval of endogenous progesterone action. This simulation of the 
normal response was demonstrated most strikingly in one patient (L. G.), 
in whom day 17 and day 25 secretory stages were found in the endometrium 
one and two weeks, respectively, following a single injection of 500 mg. of 
17-AHPC. It should be noted that this patient had received no preliminary 
priming with estrogen because she had evidence of adequate endogenous 
estrogen production. In the other 6 patients in this preliminary report, 
estrogen priming was administered preceding the injection of 17-AHPC, and 
estrogen also was given concomitantly with the caproate ester. In order to 
obtain a maximal progestational effect upon the endometrium, it is essential 
to have adequate estrogenic priming as well as adequate estrogenic action 
during the interval over which the progestational agent is exerting its effect. 
In the occasional patient (as in our one case), the presence of an adequate 
endogenous estrogen production makes the administration of estrogen with 
the progestational agent unnecessary. 

We were not successful in evoking a secretory endometrial response by 
the administration of a single injection of 150 mg. of progesterone in oil. We 
did, however, obtain a good secretory response in 2 of 4 cases with daily 
injections of progesterone in oil for 4 to 5 days in equal doses that totaled 
375 to 500 mg. 

17-AHPC induced a sustained thermogenic response in all of the patients 
in whom the basal body temperature was recorded. The rise in temperature 
occurred within 24 hours after the injection, and usually persisted until the 
onset of withdrawal bleeding. Progesterone when injected in divided doses 
was more effective in duplicating this response than when administered as a 
single injection. 

Serial vaginal smears in several patients following the injection of a single 
dose of 17-AHPC showed the progressive exfoliation of cells which is character- 
istic of a progestational effect. A similar pattern of smear response was 
observed after the injections of progesterone. The value of the response 
of the vaginal smear is illustrated in Patient No. 3, B. B. The pretreatment 
atrophic smear changed to an estrogenic pattern with moderate cornification 
1 week following the injection of 10 mg. of estradiol valerate, and to a 
progestational stage 9 days after the simultaneous injection of 500 mg. of 
17-AHPC and 10 mg. of estradiol valerate. 

Withdrawal bleeding occurred from 10 to 17 days after the injection of 
17-AHPC. Other progestational preparations characteristically induce with- 
drawal bleeding from an estrogen-stimulated endometrium 1 to 5 days after 
the last dose. The response to 17-AHPC readily can be seen to be more 
prolonged and more physiologic in this respect. The withdrawal bleeding 
after the steroid caproate was moderate in amount and lasted from 5 to 10 
days. In two patients, secondary bleeding episodes occurred. In one patient, 
B. B., however, the interval between the first and the second episodes was 
such that the latter bleeding may well have been a spontaneous period. 

It is apparent from the data presented, and from the preliminary results 
obtained by Davis and Wied* and by Boschann* in castrates, that 17-AHPC 
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is an extremely potent, long-acting progestational preparation. We have 
limited this initial report to our experience with the use of this steroid ester 
in patients with secondary amenorrhea. The potentials of 17-AHPC as a 
therapeutic agent have not been fully explored, however. The following 
represent some of the gynecologic disorders and obstetrical complications in 
which 17-AHPC is under investigation at the present time: 


1. Twelve pregnant women with a history of habitual abortion are being 
treated with an injection of 500 mg. at weekly intervals. 


2. A small series of patients with threatened abortion (in whom it is 
believed that the pregnancy is still salvageable) are on the same regimen of 
therapy as the patients with habitual abortion. 

3. The ability of 17-AHPC to induce a ‘‘medical curettage’’ in patients 
with functional uterine bleeding is being studied in a limited number of cases. 

4. A group of patients with functional infertility, in whom there is a 
deficiency in the luteal phase, are now under treatment with 17-AHPC in 
combination with the long-acting estrogen, estradiol valerate. 


The untoward effects of 17-AHPC have been minimal. In one patient, 
mild facial acne was observed while the steroid ester was being administered, 
but the aene disappeared completely after the therapy was discontinued. There 
have been no complaints of local reactions. We have observed mild urticarial 
reactions in two other patients who are not included in this preliminary report. 

Only a preliminary interpretation of the effects of 17-AHPC upon the 
urinary excretion of steroid compounds can be made at this time inasmuch 
as the metabolic degradation of this progestational substance has not been 
evaluated completely ; such studies are now in progress. In general, however, 
an increase in the excretion of pregnanediol was not constant, and varied 
markedly from patient to patient (Table II, A). When an inerease did 
occur, it usually was. apparent by the fourth day after the injection of 17- 
AHPC. In one patient, L. L., most of the values, and in another, E. M., 
one-half of the values determined after the injection of the steroid ester were 
below the control level. In pregnant women, we have found a rise in the 
excretion of pregnanediol after 17-AHPC somewhat more constantly. In 
addition, preliminary studies suggest that 17-AHPC may be degraded differ- 
ently in the pregnant and the nonpregnant states. Further investigation of 
this point is in progress. By comparison, the alteration in pregnanediol 
excretion after the administration of progesterone in oil by injection was much 
more constant; in every patient in whom the excretion was determined a sub- 
stantial increase occurred, usually within the first day after injection (Table 
II, A). This response is amply documented in the literature. 

The effect of 17-AHPC upon the urinary excretion of 17-ketosteroids and 
of 17-hydroxycorticosteroids (Tables II, B, and II, C,) was variable, although 
in certain instances it did appear to cause an isolated increase. 

17-alpha-hydroxyprogesterone in the free or nonesterified form when ad- 
ministered in sufficient amounts by mouth will cause a rise in the urinary 
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excretion of 17-ketosteroids as well as of 17-hydroxycortocosteroids’*; the 
latter may be a nonspecific chromogenic effect, as the free compound is de- 
graded in part to pregnanetriol which may give a color reaction with the 
reagent that is used. It appears that esterification of 17-alpha-hydroxy- 
progesterone to 17-AHPC changes the metabolic degradation of the compound, 
since its products do not appear to be androgenic and the same pattern of 
urinary steroid metabolite excretion is not obtained. 

Langecker and Prescher?? administered 250 mg. of 17-AHPC intra- 
muscularly as a single injection to a healthy male and determined the urinary 
steroid excretory products; they described a fall in pregnanediol, an occasional 
rise in pregnanetriol, and the presence of traces of 17-alpha-hydroxyprogesterone. 
The ‘‘fall’’ in pregnanediol excretion was from a control level of 1.0 mg. 
per 24 hours to a level of 0.5 mg. per 24 hours, a change that hardly can 
be ealled statistically significant, although it was constant. In a subsequent 
study, Langecker™* administered 1.28 Gm. of 17-AHPC to a normal male and 
observed no change in the urinary excretion of 17-ketosteroids, pregnanediol, 
pregnanetriol, or 17-alpha-hydroxyprogesterone. The same investigator ad- 
ministered 1 Gm. of 17-AHPC to a pregnant woman, and noted a fairly sub- 
stantial rise in the urinary pregnanediol] exeretion. Our preliminary studies 
tend to agree with these findings. We are continuing our investigations in an 
attempt to delineate more adequately the metabolism and the urinary excretory 
products of 17-AHPC. 


Summary and Conclusions 


1. Seven women with secondary amenorrhea have been treated with a new 
long-acting progestational preparation, 17-alpha-hydroxyprogesterone caproate 
(Delalutin), with and without preliminary priming of the endometrium with 
estrogen. 


2. The clinical status and the therapeutic response of four representative 
cases are described. 


3. When an adequate amount of estrogenic activity (either endogenous or 
administered) was present in these women, a single intramuscular injection of 
17-alpha-hydroxyprogesterone caproate in oil in a dosage of 375 to 500 mg. 
induced: (a) a well-developed secretory endometrium indistinguishable from 
that of the normal postovulatory phase; (b) changes in the vaginal smear that 
corresponded to those in the endometrium; (c) a rapid and sustained thermo- 
genic response in the basal body temperature curve; and (d) withdrawal 
bleeding within 10 to 17 days after the single injection. 

4. When the same amount of estrogenic activity was present in these women, 
the administration of free progesterone in oil in comparable dosage (given as 
a single injection or divided into equal amounts and injected daily for 4 to 5 
days) induced: (a) a good secretory endometrial response in only 2 of 5 cases 
and only with divided doses; (b) vaginal smears that compared with those 
obtained with the 17-alpha-hydroxyprogesterone caproate; (c) a less marked 
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thermogenic response in the basal body temperature curve, especially with the 
single dose; and (d) withdrawal bleeding within 3 to 7 days following the last 
injection. 

5. 17-alpha-hydroxyprogesterone caproate was well tolerated by the pa- 
tients, even in the large doses; undesirable effects were minimal. 

6. The urinary steroid excretion pattern resulting from the administration 
of 17-alpha-hydroxyprogesterone caproate was variable and differed from that 
obtained with free progesterone. 

7. It is concluded from this study that 17-alpha-hydroxyprogesterone 
caproate (Delalutin) is a potent, long-acting progestational compound which 
is an excellent and valuable hormonal substance for the therapy of certain 
gynecologic conditions, particularly secondary amenorrhea. This steroid ester 
warrants further investigation as a therapeutic agent in other gynecologic dis- 
orders, and in obstetric complications. 
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MINIMAL INVASIVE CARCINOMA OF THE CERVIX WITH LYMPH 
NODE METASTASES 


Report of a Case 


WAYNE H. DEcKER, M.D., NEw Yorks, N. Y. 
(From the Gynecological Service, Knickerbocker Hospital) 


N THE last decade there has been a growing tendency to employ surgery in 

the treatment of carcinoma of the cervix which clinically appears to be lo- 

ealized. This implies the complete excision of the primary site and the adjacent 
pelvic tissues to which it may extend. 

With increased efforts directed toward the early diagnosis of cancer of the 
cervix, the problem often arises of differentiating intraepithelial lesions from 
carcinoma with microscopic stromal invasion. Frequently this necessitates 
multiple biopsies, conization, and even amputation of the cervix. When de- 
termination of its invasiveness or noninvasiveness is finally achieved, the local 
lesion may have been completely excised and on removal of the uterus surgically 
no trace of malignancy will be found. 

Finn! has reported on 21 patients who had total abdominal hysterectomies. 
The surgical specimens showed an unsuspected carcinoma of the cervix. Nine 
of these had Stage 0, and 10 Stage 1 squamous-cell carcinomas, 2 had adeno- 
carcinomas. Half of those with Stage 1 carcinomas and both patients with 
adenocarcinoma received postoperative x-ray therapy. Although there was a 
relatively short period of follow-up at the time of this report, none of these pa- 
tients showed evidence of recurrence. 

Findings such as these imply that early invasive carcinoma (Stage Ia) 
remains confined to the cervix and its removal may be accomplished by less 
radical means. The following case illustrates a striking exception to this con- 
clusion and seems to add weight to the argument of those who favor the con- 
tinuation of radical surgical removal of all recognized early carcinomas of the 
cervix beyond Stage 0 regardless of how slight the evidence of invasion may be. 

The patient (No. 54018) was a 41-year-old white woman, para xi, gravida xi, who 
complained of intermittent vaginal bleeding of two months’ duration. Examina- 
tion showed a thin woman in apparent good health. Positive findings were limited 
to the pelvis. The cervix showed a perioral lesion with a slightly raised granular 
surface which bled slightly on contact. The appearance was not dissimilar to that 
of the ordinary ‘‘cervical erosion.’’ The uterus was anterior and normal in size, and the 
adnexa were not palpable. Rectovaginal examination showed no parametrial thickening 
or induration. 

A dilatation and curettage and biopsy of the cervix were performed. The biopsy 
(No. 5195) was interpreted as showing an early invasive squamous-cell carcinoma, although 
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Fig. 1. 


Fig. 2. 


2 ‘Fig. 1.—Section from operative specimen shows lesion which appears to be intraepithelial 
in nature. The basement membrane appears intact. 

Fig. 2.—Section from right obturator lymph node showing carcinoma in _ peripheral 
sinusoids. 
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Fig. 3. 


Fig. 4. 


Fig. 3.—Section showing the only area of invasion of the basement membrane. 
Fig. 4.—High-power view of Fig. 3. 
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this was not the unanimous opinion of all observers, some of whom felt the lesion to be 
intraepithelial in the specimen examined. A radical hysterectomy with pelvic lym- 
phadenectomy was performed. There were no grossly involved nodes present and no 
evidence of parametrial invasion. 

The patient’s postoperative course was not eventful. 

Microscopic examination of many initial sections of the operative specimen (No. 
5263) showed a lesion which appeared to be confined to the surface epithelium with no 
invasion of the basement membrane (Fig. 1). It was unexpected to find on section of the 
obturator lymph nodes, therefore, that a single node removed from the right side showed 
a conglomeration of tumor cells in its peripheral sinusoids (Fig. 2). Additional sections 
were then made from the cervix and after careful examination of numerous sections, an 
area of invasion through the basement membrane was detected (Figs. 3 and 4). 

Because of these findings, the patient received a course of deep x-ray therapy to 
four pelvic parts. She has been followed for 24 months with no evidence of recurrence. 


Comment 


The diagnosis of intraepithelial carcinoma can never be definitely estab- 
lished until the cervix has been removed and carefully sectioned. It is imprac- 
tical to cut and examine serial sections of the entire cervix. These would 
number in the hundreds or even thousands. The pathologist must examine suf- 
ficient sections to satisfy himself of the diagnosis. In the case presented here, 
the initial sections were thought to be representative and, had the tumor in the 
lymph node not been detected, the lesion would probably have been diagnosed 
‘‘intraepithelial earcinoma.’’ Certainly no inquiry would have been raised had 
the operation been less radical and the nodes not removed. 

It does not seem logical on the basis of this ease to recommend that a rad- 
ical hysterectomy be performed on patients with the diagnosis of intraepithelial 
carcinoma. It illustrates, however, the necessity for care in the diagnosis of 
that lesion. This can best be accomplished by careful biopsies obtained from 
at least 4 quadrants of the cervix, or by the removal of a cone from the lower 
cervix so that sufficient tissue is available for adequate study. These biopsy 
specimens can be obtained most efficiently with a knife. In addition, the canal 
of the cervix should be curetted and the curettings examined. If these steps 
are followed there is less likelihood of overlooking an area of invasion than with 
the specimen usually obtained with a biopsy punch. If invasion escapes de- 
tection by this type of study, it might be wise to treat the pelvic lymph nodes 
with deep x-ray therapy. 

This case shows that lymph node metastasis may occur in the earliest stages 
of an invasive carcinoma. Patients in this category who are suitable for surgical 
treatment should receive the benefit of radical hysterectomy and pelvic lym- 
phadenectomy. In patients not suitable for surgery, radiation therapy should 
include treatment of the pelvic lymph nodes with deep x-ray. 


Summary 
A ease of early invasive carcinoma of the cervix treated by radical hys- 
terectomy is presented. There were metastases to a regional lymph node. 
The patient received postoperative x-ray therapy. There has been no evi- 
dence of recurrence after 24 months. 


Reference 
1. Finn, W. F.: Am. J. Osst. & GYNEC. 63: 717, 1952. 
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THE DIAGNOSTIC CONFUSION OF OVARIAN CARCINOMA WITH 
CARCINOMA OF THE COLON 


J. ALLAN OrFeN, M.D., anp Harry C. Saurzsrein, M.D., Derrort, Micn. 


(From the Surgical and Gynecological Services of Sinai Hospital) 


asvennagecte ace of the ovary is second in frequency only to carcinoma of 
the uterus in the reproductive system.t The fact that the ovary is a 
common site of both primary and secondary carcinoma often leads to diagnostic 
confusion clinically and sometimes to inadequate therapy. 

Finn? pointed out that in most cases where there is an adnexal mass the 
obvious and usually correct diagnosis of primary ovarian tumor is made. Of 
course, diagnostic curettage should be done to exclude endometrial carcinoma 
with ovarian metastasis. He also noted that erroneous diagnoses are some- 
times made in the attempt to differentiate primary ovarian neoplasms from 
carcinoma arising elsewhere and metastatic to the ovaries. 

Novak’ differentiated two chief varieties of carcinoma which tend to 
metastasize to the ovaries: (a) the pelvic carcinomas, of which carcinoma of 
the fundus uteri is the most common, and (b) carcinomas of the gastro- 
intestinal tract, which statistically are the larger group (with the latter Novak 
includes occasional metastases from the breast to the ovary). Some authors 
report the breast as the most common primary site of carcinoma metastasizing 
to the ovary.* + 

Karsh® in a study of 72 cases of secondary ovarian neoplasm (in a total of 
10,287 autopsies) observed that enlargement of the ovary was often due to a 
benign cyst and only occasionally was gross enlargement due to the secondary 
neoplasm. The malignancy was bilateral in 62 per cent of his cases and in 
slightly more than half of his cases the ovary was not grossly enlarged and 
microscopic examination alone disclosed the metastatic lesion. Therefore, at 
operation, malignant involvement of the ovaries can be easily overlooked. As 
ovarian metastases influence the prognosis of the primary lesion, misleading 
conclusions may be drawn from simple inspection of the ovaries. Karsh, on 
the one hand, found that in almost all of his cases of secondary ovarian neo- 
plasms the clinical symptoms were referable to the primary lesion. On the 
other hand, Novak, writing of ovarian metastases from gastrointestinal cancer, 
states that the ovarian growth sometimes appears ‘‘as a solid carcinoma, usu- 
ally bilateral and characteristically of much larger size than the primary 
eancer. Not infrequently, therefore, it overshadows the latter clinically and, 
indeed, in many instances, the primary lesion has been overlooked altogether.”’ 

It can be readily seen, then, that from the clinical point of view con- 
siderable diagnostic confusion may prevail. 
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Reported herewith are 5 cases in which such diagnostic confusion between 
primary ovarian tumors and metastatic lesions did occur, preoperatively, at 


the operating table, postoperatively, and in the microscopic pathological 
diagnosis. 


CASE 1.—Mrs. R. W., a 39-year-old gravida i, para i, was admitted to Sinai Hospital 
on Aug. 26, 1954, with a history of abdominal swelling of two weeks’ duration but no 
menstrual irregularities or bowel symptoms. Pelvic examination disclosed a semisolid, 
tender mass filling the lower abdomen and pelvis, the size of 3 to 4 months’ pregnancy. 

The clinical diagnosis was bilateral ovarian malignancy. Total hysterectomy, 
bilateral salpingo-oophorectomy, and resection of the omentum were done. Thorough 
exploration of the abdomen and colon revealed no other involvement. 


The pathological report was adenocarcinoma of the ovary, bilateral. The pathologist 
stated, however, “the possibility that these adenocarcinomas may be secondary to a tumor 
of the bowel should be investigated.” Because of this suspicion a postoperative barium 
enema was done. This showed a carcinoma of the colon at the splenic flexure. Reopera- 
tion and microscopic examination confirmed this. 


CASE 2.*—Mrs. F. B., a 37-year-old gravida iii, para i, was admitted to the hospital on 
July 11, 1954, with a history of progressive abdominal swelling for several months, vague 
lower abdominal heaviness, and dyspareunia. There were no menstrual irregularities. 
Physical examination disclosed a mass arising from the pelvis the size of a 6 months’ 
pregnancy, confirmed by abdominal flat film to be a soft-tissue mass. At laparotomy, a 
large right adnexal cystic mass, adherent to the rectum and colon and leaking pseudo- 
mucinous material, was removed. Both the pre- and postoperative clinical diagnosis was 
ovarian cyst. The pathologist diagnosed pseudomucinous adenocarcinoma of the right 
ovary and commented, “Although this is the most probable diagnosis, metastatic mucus- 
producing adenocarcinoma from elsewhere within the peritoneal cavity cannot be entirely 
excluded.” Four months later after a course of radiation therapy with progression of 
symptoms, re-exploration showed an annular lesion of the transverse colon with peritoneal 
and omental metastases, 


CasF 3.—Mrs. J. M., a 52-year-old woman with hypertension was admitted to the 
hospital on Feb. 6, 1954, with a history of progressive abdominal swelling for 3 weeks, 
postprandial fullness, and abdominal cramps. There had been a 10-pound weight gain, 
but no vaginal bleeding. Physical examination showed a huge cystic tumor mass arising 
out of the pelvis and extending above the umbilicus almost to the costal margins. At 
laparotomy a cystic and solid tumor of the ovary, 10 inches in diameter, was found. 
Total hysterectomy and bilateral salpingo-oophorectomy were done. Now for the first 
time a careful abdominal exploration was possible. This revealed a typical but previously 
unsuspected annular constricting carcinoma of the midsigmoid colon. Fortunately, the 
large bowel had been adequately prepared and resection with end-to-end anastomosis was 
performed. Convalescence was uneventful. Microscopic diagnosis was adenocarcinoma of 
the sigmoid with secondary carcinoma of the ovary, omentum, and abdominal lymph nodes. 


CasE 4.—Mrs. E. S., aged 44 years, was admitted to the hospital on Feb. 20, 1955, with 
a history of chronic constipation which was progressive for 8 months prior to admission. The 
patient had periods of inability to evacuate the bowel completely, alternating with diarrhea. 
One day prior to admission, she suddenly developed classic peritonitis. This responded well 
to conservative treatment, the Miller-Abbott tube, antibiotics, and parenteral fluids. Two 
weeks later, a barium enema showed a carcinoma of the distal sigmoid just above the rectal 
junction. At operation there was also what appeared to be a simple cyst of the right ovary. 
Wide resection of the sigmoid with end-to-end anastomosis and a right oophorectomy were done. 
The uterus and left ovary appeared to be normal and were not removed. Microscopic examina- 


*Courtesy of Dr. S. L. Balofsky, Detroit Memorial Hospital. 
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tion revealed (a) adenocarcinoma of the sigmoid with mesenteric metastases; (b) “dermoid 


cyst of ovary with small area of definite adenocarcinoma metastatic from sigmoid.” The latter 
had been entirely unsuspected. 


Case 5.—Mrs. C. Z., 53 years old and 5 years postmenopausal, was admitted to the 
hospital on Nov. 28, 1947. She had a history of progressive constipation for one year, 
anorexia, and a 25 pound weight loss. For 3 weeks prior to admission there had been pro- 
gressive left lower abdominal cramping pain and vomiting, and on admission she presented a 
clinical picture of acute intestinal obstruction. There was a palpable mass 3 inches in 
diameter under the left costal margin and the transverse colon was distended clinically and by 
x-ray. The hemoglobin was 3.6 Gm. Supportive therapy was given, anemia and electrolyte 
balances were corrected. Since the obstruction was not relieved, a cecostomy was done. 
Subsequent abdominal exploration showed advanced carcinoma of the transverse colon, 
extending to the contiguous jejunum and involving mesenteric nodes. The transverse 
colon and a small piece of jejunum were resected and a large mass of mesenteric nodes 
excised. The record does not indicate whether at the time of operation a careful search 
of the pelvis was made for malignancy. 

The microscopic diagnosis was “adenocarcinoma of the descending colon with exten- 
sion and involvement of lymph nodes.” 

Eight months later, routine follow-up examination showed a large asymptomatic 
abdominal mass. Laparotomy revealed a large partially cystic mass arising from the right 
ovary and adherent posteriorly. It was resected. The uterus and left adnexa were noted 
to be small and normal. 

The microscopic diagnosis was papillary cystadenocarcinoma of the ovary with ex- 
tensive necrosis. As a result of the experience with the previous 3 cases, the slides of 
these two tumors were reviewed 6 years after the patient had died of her disease. The 
identical microscopic appearance of the sections could be interpreted only as showing the 
Ovarian neoplasm to be metastatic rather than primary. 


Comment 


In two of the foregoing cases, surgery was performed for ovarian tumors. 
The pathologist suggested the possibility of carcinoma of the bowel on examina- 
tion of the microscopic sections. Postoperative barium enemas revealed previ- 
ously unsuspected carcinoma of the sigmoid in each ease. 

In a third case, after removal of an enormous ovarian cyst, careful explora- 
tion revealed an unsuspected carcinoma of the sigmoid colon. 

In the fourth ease, a carcinoma of the sigmoid was resected. Microscopic 
examination showed that what had been considered a simple cyst of the ovary 
actually contained areas of carcinoma metastatic from the bowel tumor. 

In the fifth case, an extensive carcinoma of the transverse colon was re- 
sected. Six months later a pelvic tumor was present, diagnosed microscopically 
after removal as papillary adenocarcinoma of the ovary. Subsequent review 
of the slides showed the two carcinomas to be identical in microscopic appear- 
ance. 

Review of these cases has emphasized the following points: 


1. In the surgery of pelvic tumors: (a) There should be a careful pre- 
operative x-ray investigation of the gastrointestinal tract for a primary lesion. 
(b) The bowel should be adequately prepared before operation as a routine 
measure. (c) At the time of operation one should carefully survey the 
abdomen and gastrointestinal tract for a primary (and unsuspected) lesion. 
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2. In operations for carcinoma of the colon in the female patient: (a) 
There should be a careful investigation of the pelvis for ovarian metastases. 
(b) If there is clinical evidence of ovarian pathology it probably would be 
advisable to remove the other ovary and uterus as well. 


The question might be raised as to whether more frequent bilateral 
oophorectomy should be considered in operating on carcinoma of the bowel in 
older women because of the danger of hidden ovarian metastases. 


Summary 
Certain clinical features of secondary carcinoma of the ovary leading to 
diagnostic confusion are reviewed. Five cases of secondary carcinoma of the 
ovary which presented problems in clinical diagnosis are presented. Several 
ways to avoid some of this confusion are reiterated. 


Addendum.—Since this paper was first submitted for publication, Diddle,5 in an ex- 
tensive review of the literature, and including nine of his own cases, has discussed these 
diagnostic problems of ovarian cancers metastatic from the entire gastrointestinal tract. In 
the great majority of his cases the primary lesion was in the stomach. 


Out of 237 cases, 
25 per cent had a preoperative diagnosis of a benign condition (pelvic inflammatory 
disease, fibroids, cirrhosis, pregnancy, etc.). 
18 per cent had a preoperative diagnosis of pelvic cancer of undetermined origin. 
30 per cent were diagnosed as primary pelvic cancer. 
25 per cent were diagnosed as primary gastrointestinal cancer. 


“The correct opinion as to both the type of ovarian tumor and the location of the 
primary cancer was seldom made before exploratory surgery or autopsy examination.” 
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BASAL-CELL CARCINOMA OF THE VULVA 
R. C. Ackues, M.D., anp J. P. Pratt, M.D., Derrorr, Micu. 
(From the Departments of Surgery and Obstetrics and Gynecology, Henry Ford Hospital) 


ASAL-CELL eareinoma is one of the rarer forms of cancer affecting the 

female external genitals. During the years 1925 to 1955, there were 2 
cases of basal-cell carcinoma of the vulva seen and treated at the Henry Ford 
Hospital. 

Case Presentations 

CasE 1.—Mrs. H. B., a 46-year-old white woman, was admitted to the hospital on Aug. 
8, 1952, for repair of a rectovaginal fistula. At that time she stated that for 6 months she 
had noted a small, slightly painful mole in the left labial area. Examination showed a 
rectovaginal fistula and a small, brownish, slightly raised lesion on the left labium majus 
measuring approximately 1.5 by 1 cm. At the time of operation this lesion was removed 
by wide local excision. 

Pathological Examination.— 

Gross: The specimen was a small, brownish, nodular lesion measuring 1.5 by 1 em. 

Microscopic: There were a large number of small islands of tissue which had the 
typical appearance of the basal-cell layer of the skin. Some seemed to be intimately asso- 
ciated with the basal-cell layer. Others were separated at a distance from it. There was 


a mild amount of ulceration present at the center, together with a mild, chronic inflam- 
matory reaction. Only a small free margin of 1 to 2 mm. remained at the edges. 


Diagnosis: Basal-cell carcinoma of the vulva. 
Result: The patient is living and well 3 years later with no evidence of recurrence. 


CasE 2.—Mrs. A. M., a 57-year-old white woman, was admitted to the hospital on 
Sept. 19, 1955, with the chief complaint of a vulvar sore for one month. This was slightly 
painful, but had not bled or ulcerated. Examination was essentially normal with the excep- 
tion of a 1 by 1.5 em. brown, disk-shaped lesion with raised edges on the left labium majus 
(Fig. 1). No ulceration was present. This was removed by wide local excision at operation 
and frozen section prior to closure was reported as basal-cell carcinoma. 


Pathological Examination. 

Gross: In the middle of the elliptical tissue presented there was a brownish ulceration 
with raised edges measuring approximately 3 by 2 mm. On sectioning, this showed pearlish- 
gray fibrous tissue. 

Microscopic: Sections of the tissue submitted showed it to be covered in part by 
stratified squamous epithelium showing hyperkeratosis and acanthosis. The epithelium was 
continued with an atypical proliferation of the basal epithelial cells. These cells extended 
from the epithelium into the subjacent corium and were found therein arranged in nests 
and linear bundles, supported by fibrous and collagenous connective tissue. The nests of 
neoplastic epithelial cells were composed of cells characterized by rather scant eosinophilic- 
staining cytoplasm and containing elliptical nuclei. The cells at the periphery of the cell 
nests were arranged in a palisading fashion, characteristic of basal-cell epithelioma. There 
were scattered infiltrations of chronic inflammatory cells of the lymphocytic type throughout 
the neoplastic tissue (Fig. 2). 
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Comment 


Over the years many informative and interesting articles have appeared 
describing basal-cell carcinoma, its treatment, incidence, and relation to other 
forms of vulvar carcinoma. Taussig’ reported a series of 155 cases of carcinoma 
of the vulva, covering a period from 1911 to 1940, during which time no ease 
of basal-cell carcinoma was seen. He does not include this in his classification 
of vulvar carcinoma in his book Diseases of the Vulva.? Wilson,’ in 1941, found 
4 basal-cell carcinomas in 32 eases of carcinoma of the vulva, or 12.5 per cent. 


Fig. 1.—Clinical preoperative photograph of basal-cell carcinoma of vulva. 


Siegler and Greene,* in 1951, reported 4 cases in 49 carcinomas of the vulva, 
an incidence of 8 per cent. Nowak,° reviewing the literature to 1954, found 
65 cases reported to that time and added 3 of his own. In his review, 3 of 70 
eases of carcinoma of the vulva were of the basal-cell type, or 4.2 per cent. At 
the Henry Ford Hospital during the past thirty years, there were 31 cases of 
carcinoma of the female external genitals seen. Of these, 2 cases were basal-cell 
carcinoma, an incidence of 6.5 per cent. 
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In reviewing the treatment and incidence of this lesion, it can be seen that 
it occurs too seldom to warrant any standardization in treatment. Since it is 
a carcinoma which grows by extension, rarely metastasizes, and rarely extends to 
the subeutaneous tissue, it seems that wide local excision is a well-founded pro- 
cedure. 


Fig. 2.—Microscopic section of basal-cell carcinoma of vulva (X140; reduced 4.) 


Summary 
1. Two cases of basal-cell carcinoma of the vulva are presented. 
2. The incidence of basal-cell carcinoma of the vulva cannot be accurately 
stated because of its infrequent appearance. 
3. Wide local excision seems the most logical surgical approach to this 
lesion. 
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AN UNUSUAL OBSTETRICAL COMPLICATION FOLLOWING 
GILLIAM UTERINE SUSPENSION 


JAMES S. MiTcHENER, JR., CapTAIN, MC, NGUS 
(From Rodriguez Army Hospital, Fort Brooke, Puerto Rico) 


URING recent years little has been published in the literature relative to 
uterine suspension, undoubtedly because the procedure is being done less 
frequently. Dystocia following the various procedures designed for suspension 
has been well documented. Williams! was one of the first to emphasize this 
feature. A rather unusual complication following suspension is represented by 
the following case. 


Case Report 


A 36-year-old white woman was admitted to the hospital at term and was spontaneously 
delivered of a viable infant on July 5, 1954. Her past history disclosed that she underwent an 
appendectomy in 1938 and that a modified Gilliam type of suspension had been done in 1946 at 
a civilian hospital in California. This information was later verified by direct communication 
with the hospital. A few hours after delivery she developed pain in the right lower 
quadrant which persisted and became increasingly severe. She noted a small tender mass 
in the right lower abdomen and called this to the attention of her obstetrician. Questioning 
revealed no nausea, vomiting, or cramping abdominal pain. The pain was steady and of 
moderate degree. On examination the abdomen appeared full and the form of the uterus 
could be made out. In the lower midline there was a vertical operative scar. Three centi- 
meters to the right there was a vertical right rectus operative scar. The former followed 
the suspension and the latter was a result of the appendectomy. The right side of the 
abdomen seemed to protrude more in the region of the right rectus scar. A mass was felt 
in this area which measured about 3 cm. in diameter. The mass was extremely tender. 
It did not disappear on pressure. The surfaces of the mass were smooth. One could not 
feel completely around the mass. No similar lesion was noted on the left side. There was 
no muscle spasm or rebound pain. Bowel sounds were normal. It was felt that the patient 
had an incarcerated hernia of the Richter type and she was taken to the operating room 
twenty-four hours after delivery. 


Under spinal anesthesia a transverse abdominal incision was made over the mass. 
The anterior sheath of the rectus was divided in the line of the incision. Just below the 
rectus sheath a congested edematous mass was encountered which seemed to come from with- 
in the peritoneal cavity. At first the mass resembled a section of small bowel. There was 
abundant sear tissue and dissection was difficult. Further exploration including an open- 
ing into the peritoneal cavity showed the mass to be a portion of the round ligament which 
had become congested and swollen. The intraperitoneal portion of the round ligament was 
of the same size as on the left side. As one would expect it was a little enlarged in ac- 
cordance with the pregnancy, but was one third the size of the portion constituting the mass 
on the right side. The round ligament had been pulled up under the anterior sheath of the 
rectus close to the midline at the time of the suspension. The extraperitoneal portion of 
the round ligament was completely freed and allowed to fall back into the peritoneal 
cavity. There was a very tight ring of scar tissue at the point through which the round 
ligament had been pulled from the peritoneal cavity at the time of the suspension. This 
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constriction was apparently enough to cause venous obstruction and as a result the round 
ligament became engorged, edematous, and enlarged. There was no tissue necrosis so 
apparently the arterial supply was not interfered with. Following operation the patient 
had an uneventful course and has remained asymptomatic to date. 


A review of the literature for approximately the last fifty years has re- 
vealed no record of a similar case. The explanation of venous obstruction of 
the round ligament by the constricting ring seemed to be the only plausible one. 
Dr. Nicholson J. Eastman? was consulted and he did not recall hearing of a 
similar case. On his advice this case is being reported. 


Summary 
An unusual case of enlargement of the round ligament simulating hernia 


is reported in a postpartum patient who had previously been subjected to modi- 
fied Gilliam suspension. 
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A SIMPLE ATRAUMATIC TECHNIQUE FOR DELIVERING THE 
PRESENTING PART IN CESAREAN SECTIONS 


Harry L. Kava, M.D., Fiusuine, N. Y. 


(From the Department of Gynecology and Obstetrics, Queens General Hospital, Jamaica, 
New York City) 


N OPERATIVE procedure is herein described which eases the delivery of the 


‘“problem head’’ in cesarean sections, thus lessening the trauma to both 
mother and child. 


The station of the fetal head in some cesarean sections can and does pose 
a difficult problem. A means to overcome or simplify this problem has been 
evolved. Investigation fails to show any method similar to the one described 
for dislodging the fetal head. Since its clinical value has been clearly demon- 
strated, it was considered worth while to describe it. 

The floating head is no problem in cesarean sections. When, however, 
labor has resulted in descent of the head to a station beyond which further 
progress is impractical, a problem arises. The resulting relationship of the 
fetal head creates a delicate problem for the operator since the trauma incident 


to dislodging and delivering such a head may be damaging to either mother or 
baby or both. 


In such a situation one or several of four procedures have been at the 
disposal of the operator : 

Procedure 1.—With anesthesia established, the fetal head is dislodged with a 
finger or two in the vagina, immediately prior to the incision. There are two 
disadvantages of such a procedure. The first is that, during the time lag be- 
tween the displacement of the head and its delivery, uterine contractions may 
re-establish the cephalic presentation at its predislodged station. The other 
disadvantage is the possible cranial or intracranial damage resulting from up- 
ward digital pressure on a small circumscribed area. 


Procedure 2.—In the direct manual method, the hand is forced between the 
head and the inferior portion of the incised lower uterine segment. The palm 
of the hand is faced toward the fetal head and the fingers are flexed. This 
mechanism uses the incised lower segment and symphysis as a fulcrum, the 
flexed fingers and hand as a pushing force from below, and the remainder of 
the upper extremity as a pulling force from above. This procedure, too, has its 
disadvantage. With a tightly fitting head and/or a thinned-out lower uterine 
segment, the pressure of the hand against this weakened segment may be 
great enough to tear and extend the original incision laterally and/or caudally 
as a T with accompanying severe hemorrhage. This may occur even with 
operators who are experienced, careful, and gentle. 

Procedure 3.—This procedure is the single-blade vectis method. This method 
may be used electively on the operator’s part or, not infrequently, if the direct 
manual method fails. One blade of a forceps is inserted between the fetal head 
and the inner aspect of the incised lower uterine segment with the cephalic 
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curve in apposition to the head. In the dislodgment procedure, which is one 
of a ‘‘shoehorning’’ type, the thinned-out lower uterine segment and the 
symphysis are unavoidably used as a fulcrum. Here again we are faced with 
a disadvantage: the extension of the original incision, or T tearing of the 
lower segment with complicating hemorrhage. This latter is even more prob- 
able, especially if the tear extends into the parametrium. 

Procedure 4.—This procedure is the complete foreeps delivery. After the 
lower uterine segment is incised, a forceps delivery of the fetal head is enacted 
with a cephalic application. The disadvantage of this procedure is the trauma 
produced by the unyielding metal to the thinned-out lower uterine segment. 

When the hand or forceps is used as a vectis it is practically impossible, 
even in the hands of the capable operator, to gauge the stress that the thinned- 
out segment can or will tolerate. This is especially true where the fetal head 
has been subjected to a wedging effect. 

If one encounters a low-lying, anteriorly placed placenta, he also en- 
counters the additional problems of a succulent and friable lower segment as 
well as greater bleeding from the incised placental site. Hence if the manual 
or forceps technique is used in this complicated situation, the inherent dis- 
advantage of tearing and blood loss will compound the problem at hand. 


The Atraumatic Technique 


The following technique is offered as a means of overcoming the dis- 
advantages of the procedures previously enumerated : 


After the uterovesical peritoneum is cut transversely, the bladder is 
separated from the lower uterine segment by blunt finger dissection. The 
dissection is continued caudally with precise care to minimize bladder separa- 
tion and bleeding. The palmar surface of the fingers and hand faces the uterus. 
By this means the ends of the fingers are secured between the inner surface of 
the symphysis and the unopened lower uterine segment. The four fingers are 
then spread on the lower uterine segment about the palpable head and, by slow 
and gentle flexion of the fingers only, the fetal head is gradually eased out of 
the pelvis and displaced upward. It may be necessary to repeat the finger- 
flexing maneuver in cases where the head has undergone a wedging effect. 
The dislodging of the head is frequently accompanied by a sucking sound, 
especially if the membranes are ruptured, apparently produced by air passing 
through the cervix. Although air embolus has not been encountered in the 
use of this technique, slow dislodgment of the head is definitely advised. 

After the head is dislodged to a floating position (and it may be raised as 
high as one deems necessary) the lower uterine segment is ready for incision. 
Because of the upper displacement of the head, the transverse incision can be 
made high in the lower uterine segment. There are two advantages in a high 
transverse incision. One, it avoids injury to the bladder; and, second, it leaves 
an ample segment below the uterine incision which even after retraction 
minimizes the difficulty which might otherwise be encountered. 

This procedure has many advantages over the method of dislodging the 
head in the already opened uterus: 


1. The maneuver is performed on an unopened uterus, thus obviating the 
use of the hand or forceps as a vectis and eliminating extension of the uterine 
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incision, tears, and hemorrhage through trauma on an already opened lower 
segment. 

2. The four flexed fingers are distributed throughout a wide area on the 
thinned-out lower segment over the palpable head in order to displace it. This 


procedure eliminates concentrated focal cephalic pressure and lessens the 
potential of cranial or intracranial trauma. 


3. This potentially difficult type of cesarean section, having already been 
simplified by displacement of the head in the unopened uterus, is further 
simplified by making the uterine incision with the head out of the pelvis. 


4. The time between the incision in the lower uterine segment and the de- 
livery of the already displaced head is short due to the mechanical advantage 
of the new position of the head. 

D. In the case of the low-lying, anteriorly placed placenta or placenta 
previa, this same mechanical advantage is enjoyed. After the lower uterine 
segment and placenta have been incised, the head having already been dis- 
placed, the time interval between the incision of the uterus and placenta and 
the actual delivery of the head is very much shortened and hence the time 
interval for bleeding is diminished. 


6. A further and very important advantage is that, in displacing the fetal 
head through the closed uterus, minimal dissection of the bladder is done. 
This considerably lessens the bleeding and sometimes hemorrhage encountered 
with extensive dissection of the bladder from its attachment to the uterus. 
When the technique of displacement of the head through the open uterus is 
used, this extensive dissection is not unusual, in order to make a low transverse 
incision to reach the wedged-in head more readily. This disadvantage is 
entirely obviated by raising the head out of the pelvis before making the 
incision in the uterus. 


Recently I have tried the same procedure in frank breech presentations 
where the presenting part had become wedged in, with arrest of progress, and 
a cesarean section resorted to. The same advantages as in the vertex presenta- 
tion obtain. The breech is lifted out of the pelvis prior to incision of the lower 
uterine segment and a foot or feet are ready for extraction. 

Because of these multiple advantages the technique herein described is 
recommended to simplify cesarean section in cases where the presenting part 
has become wedged in the pelvis. 


T want to thank Dr. Thomas Joseph May for his help in editing this paper. 
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GRANULOMA GRAVIDARUM* 
Pregnancy Tumor of the Gingiva 


RicHarp H. McDoNALpD, LIEUTENANT, JUNIOR GRADE (MC) USNR** 


(From the Department of Obstetrics and Gynecology, United States Naval Hospital, Key 
West, Fla.) 


N ODD growth of the gums in pregnant women is the so-called ‘‘ pregnancy 
tumor’’ or granuloma gravidarum. It is the most striking of the various 
gingival changes that affect 50 per cent or more of pregnant women. Reported 
here is a representative case, and discussed are some of the etiological factors 
involved in the development of this unusual lesion. 


Case Report 


While undergoing a routine prenatal physical examination, a 24-year-old white 
primigravida, 19 weeks pregnant by dates, was found to have a gingival tumor (Fig. 1). 
The growth mushroomed from the interdental papilla between the right maxillary lateral 
and central incisors, and extended labially and palatally. The labial extension measured 
1.3 by 1.2 by 0.8 em.; the lingual, 1.1 by 0.8 by 0.6 em. The growth had a pebbled, dusky- 
pink surface, except where gray necrotic areas denoted surface erosion and secondary in- 
fection. The tumor was soft, nontender, and bled easily on gentle probing. The teeth and 
gums elsewhere were in poor condition with evident malocclusion and generalized mild 
gingivitis. 

The growth had gradually increased in size since it was first noted by the patient 
during the fourteenth week of pregnancy. Except for minor daily bleeding, there were 
no other symptoms. 

Roentgenograms were essentially normal, without signs of alveolar process absorp- 
tion or separation of the contiguous teeth. An excision of the growth was performed. 
During the operation there was only moderate bleeding and no evidence of invasion into 
deeper structures. The operative site healed rapidly, and no recurrence had been noted 
when the patient was last seen eight weeks after operation. 

Microscopic examination of the removed tumor (Fig. 2) showed essentially chronic 
granulation tissue, with vascular and endothelial proliferation, edema, chronic inflam- 
matory cells, hemorrhage and ulceration of surface epithelium. The surface epithelium 
varied in different sites. Hyperkeratosis, parakeratosis, and absence of the cornified 
layer were all noted. Occasional mitotic figures were found in the stratum germinativum. 
The findings were compatible with a proliferative granulation tissue lesion or granuloma 
pyogenicum. In view of the role of pregnancy in the formation of the lesion, it was desig- 
nated a granuloma gravidarum. 


Description 


Clinical Characteristics —Alterations of the gums during pregnancy are 
common. Freund, Pinard, and Schmidt‘ found gingival abnormalities in over 
50 per cent of pregnant women, but in less than 20 per cent of a control series 
of nonpregnant women. Ziskin and Nesse? classify pregnancy gingivitis into 

*The ideas expressed are those of the author and not of the Medical Corps, United States 


Navy. 
**Present address, 13296 Verano, Garden Grove, Calif. 
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Fig. 1.—Photograph showing bilobate tumor arising from interdental papilla. 


* 


ye 
* 


Fig. 2.,—Section through tumor, Note the superficial ulceration and infection, vascular prolifera- 
tion and edema. 
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five types, the most common being simple bleeding of the gums. Observable 
also are changes in interdental papillae, inflammation of the free gum margin, 
and both localized and generalized gingival hypertrophy. The least common 
but most conspicuous change is the pregnancy tumor or granuloma grav- 
idarum. 


Less than 1 per cent of women with pregnancy gingivitis develop a gran- 
uloma gravidarum. The growth characteristically arises from an interdental 
pyramid and is usually noted during the first trimester. It is ordinarily single, 
attaining a size of 1 or 2 em. in diameter. The surface is smooth or pebbled, 
sometimes eroded, and ranges in color from cyanotic blue to dusky pink to 
bright scarlet. Firm to soft, but not friable in consistency, the tumor bleeds 
easily and as a rule is painless. It customarily disappears or greatly recedes 
after delivery, but may return in the same location with subsequent pregnancy. 
Roentgenologiec findings are absent save for occasional separation of the ad- 
jacent teeth. 


Histopathology.—A ‘‘pregnaney tumor’’ is a sharply localized, chronic 
inflammatory lesion characterized by proliferative tendencies in the epithe- 
lium, endothelium, and mesenchyme. Kerr® stated that in a pregnancy epulis 
the changes are more intense and localized to a smaller area, but are indis- 
tinguishable from a granuloma pyogenicum elsewhere in the body. Because 
of the similarity, he preferred the designation, granuloma gravidarum. 


Etiology.—Due to the frequency of gingival alterations during pregnancy, 
their characteristic inception early in pregnancy, their progressive course 
throughout most of gestation, their spontaneous subsidence after parturition, 
and their not infrequent recurrence in subsequent pregnancy, it is currently 
agreed that some relation to pregnancy exists, but argument has arisen as 
to its specificity and exact mechanisms. As succinetly stated by Hirschfeld,‘ 
both local and systemic factors operate to produce hypertrophic gingivitis 
but, in some eases, ‘‘the gingival hypertrophy is a symptom of a systemic con- 
dition which expresses itself at favorable points of local irritation, no matter 
how comparatively infinitesimal,’’ while in others, ‘‘the hypertrophy is caused 
primarily by local irritants which seem to be especially effective when there 
is a concomitant predisposing systemic condition.’’ 


Gingival irritants are common during pregnancy, partially due to the still 
prevalent misconception that dental care at this time is dangerous. Ziskin® 
found loeal irritative factors in the mouths of 96 per cent of his pregnant 
patients with or without gingivitis. That these local factors are not the pri- 
mary cause of gingival alterations, however, is evidenced by the prompt post- 
partum improvement in these cases, despite the absence of therapeutic at- 
tempts to eradicate these factors. 


It is to the systemic factor, then, that one must attribute the major causa- 
tion of gingival alterations, and in pregnancy it appears logical to ascribe the 
systemic stimulus to the recognized proliferative action of increased blood 
estrogen levels on extra-Miillerian epithelium. 


Increased hyperemia and hypertrophy of the nasal mucosa, for example, 
are recognized phenomena during pregnancy. Mortimer, Wright, and Collip® 
were able to simulate these changes in the conchae of monkeys by the admin- 
istration of large doses of estrogens. 


Whereas the inflammatory and more hypertrophic gingival changes in 
gestation are readily explainable on a combined systemic and local basis, it 
may well be that simple bleeding of the gums and minor generalized hyper- 
plasias are due to estrogen stimulation alone. Freund’ and Zacharias* found 
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that 66 and 85 per cent of their respective pregnant patients showed hyper- 
emia and hypertrophy of the nasal mucosa, and in both groups one-fourth 
had spontaneous epistaxis due to these changes. 

Relation to other Epulides—As coined by Virchow,? ‘‘epulis’’ was a non- 
specific term denoting any gingival tumor. Through the years this term 
has become more exact and now usually designates a giant-cell tumor or fibroid 
epulis. The distinction between these tumors and a granuloma gravidarum 
is easily made histologically, but may be impossible grossly. Under the in- 
fluence of pregnancy, these epulides may also accelerate in growth, but show 
no tendency to involute spontaneously after parturition. 

Kerr* has emphasized the gross and microscopic similarities between the 
granuloma pyogenicum and granuloma gravidarum. Neither is a neoplastic 
tumor, but discrete masses of granulation tissue brought about by trauma 
and infection in a susceptible tissue. In pregnancy, the gingiva has been con- 
ditioned by the physiologic effects of estrogen. 

The relationship of granuloma gravidarum to these other gingival growths 
is summarized in Table I. 

Treatment.—Although granuloma gravidarum is usually a_ transient 
gingival growth which subsides after parturition, there are certain reasons 
why thorough excision is the indicated method of management. Because of 
its gross similarity to other epulides, only microscopic examination may re- 
veal its true nature. Surface erosion with secondary infection, bleeding, in- 
terference with mastication, and unsightliness are frequent complications. 
Unless the granuloma is adequately excised, recurrence in future pregnancy 
sometimes occurs. In addition, improvement in general oral hygiene with 
eradication of specific irritants is indicated since local factors appear to play 
an etiological role. 


Summary and Conclusions 


1. A ease of granuloma gravidarum or ‘‘pregnancy tumor’’ of the gum 
is reported. 

2. Primary systemic (estrogenic) and secondary local irritative factors 
appear to cause most gingival alterations in pregnancy, including the granu- 
loma gravidarum. 

3. In minor bleeding and slight generalized hyperplasias of the gums 
of pregnant women, the physiologic effects of estrogen alone may be caus- 
ative. 

4. Pregnaney granulomas and other epulides are similar in gross appear- 
ance, but histologic study allows their differentiation. 

5. Active treatment during pregnancy, consisting of adequate excision 
of pregnancy granulomas and eradication of local irritative factors, is ad- 
voeated. 
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CARDIOSPASM IN ASSOCIATION WITH PREGNANCY 
M. C. F. Linvert, M.D., MiLwavuKEE, WIs. 


(From the Department of Internal Medicine, Marquette University School of Medicine) 


HE association of cardiospasm or achalasia with pregnancy has been in- 

frequently reported. Roques? in 1932 cited and described in detail 2 eases. 
He considered achalasia an unusual and serious complication of pregnancy. 
He also observed that a careful search of the literature to that date (1932) 
had not disclosed other cases. Few additional cases have been recorded in 
the medical literature since that time. Other esophageal lesions such as hiatus 
hernia (short esophagus type), esophageal peptic ulcer, esophagitis, and stric- 
ture have been more commonly seen and reported. Vinson’s? observation in 
1925 and 1924 of the occurrence of dsyphagia in the last trimester of preg- 
naney alerted physicians to possible esophageal disease in conjunction with 
pregnancy. Allison, Johnstone, and Royce in 1943* described a case of short 
esophagus with peptic ulceration, beginning in pregnancy and lasting for 30 
years. Rennie, Land, and Park‘ in a paper on 31 eases of short esophagus 
presented 5 cases associated with pregnancy. All had ulceration and variable 
degrees of stricture. In view of the meager literature on this combination of 
conditions and since cardiospasm may prove to be a serious complication of 
pregnancy and because many more eases of lesser severity may go unrecog- 
nized, it is felt that the following case is worthy of report. 


Case Report 


Mrs. L. C., a 32-year-old white woman, was admitted to the hospital on Jan. 12, 1954, 
because of midepigastric pain, intermittent in type, occurring at more frequent intervals 
during the past two months, The distress lasted from 10 to 16 minutes. For the past 
two weeks she had noted some difficulty in swallowing solid food. She stated it felt as 
though a lump was formed which later subsided so that food could pass through. The 
only other gastrointestinal complaint was that of loose stools passed early in the morning 
and accompanied by an occasional crampy abdominal pain. The physical examination 
was essentially negative except for the finding of tenderness upon pressure in the mid- 
epigastrium and beneath the xiphoid process of the sternum. The upper gastrointestinal 
x-ray study on admission showed the presence of cardiospasm of mild degree (Fig. 1). 
The patient was discharged from the hospital improved. She was readmitted to the hos- 
pital on Sept. 2, 1954, with pregnancy near term, gastroenteritis (?), and cystopyelitis. 
Treatment was instituted for the urinary tract infection and the patient was again dis- 
charged from the hospital on Sept. 7, 1954. The next admission was on Sept. 21, 1954, 
for termination of pregnancy by cesarean section, as she had had a previous section in 
1952. A living child was delivered. Following delivery she continued to have a feeling 
of fullness beneath the sternum and regurgitation of the food ingested during the day. 
A repeat upper gastrointestinal radiographic study now showed an increase in the cardio- 
spasm with marked to moderate esophageal dilatation (achalasia) (Fig. 2): Following 
her recovery from the cesarean section, an esophagoscopy was performed, which was re- 
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ported as follows: ‘‘The esophagus was noted to be tremendously dilated throughout its 
entire length and filled with a white solution, presumed to be barium. At the cardiac 
end of the esophagus there was marked swelling of this structure. The esophagoscope 
could not be safely pushed through this narrowing. A No. 18 F. bougie was passed 
through the orifice into the stomach and the esophagoscope withdrawn. The esophagus was 
then dilated with a 24-28-36 F. mercury-weighted rubber ‘‘snake’’ with ease. A Brown- 
McHardy mercury-weighted pneumatic dilator was passed and the stricture dilated to 
6 pounds of pressure. The patient was discharged from the hospital on Oct. 20, 1954. 


Fig. 1. Fig. 2. 


Fig. 1.—Upper gastrointestinal roentgen studies showing mild cardiospasm, Jan 12, 1954. 
Fig. 2.—Upper gastrointestinal roentgen studies showing marked cardiospasm with 
achalasia, Sept. 24, 1954. 


After discharge from the hospital she continued to have esophageal symptoms, particularly 
dysphagia, and recurrent daily regurgitation. An additional history had been obtained 
after the delivery of the infant to the effect that there had been domestic difficulties 
which contributed a great deal toward the production of nervousness and tension. She 
failed to gain weight and did not respond very satisfactorily to the medical regimen out- 
lined. She continued with repetitious dilatation of the distal esophagus but had only 
transient benefit therefrom. On Dec. 6, 1954, a repeat gastrointestinal x-ray study was 
done, which again showed marked cardiospasm with marked secondary dilatation of the 
entire esophagus. Only a small amount of barium passed into the stomach. As far as 
could be determined, the stomach and the duodenum were essentially normal. Because of 
the continuation of symptoms, progressive loss of weight, and nutritional deterioration, 
she was again hospitalized in January, 1955. Her weight was 80 pounds; she had lost 
approximately 65 pounds in a year. It was obvious that further delay by continuing con- 
servative management might prove hazardous. Accordingly, the patient was taken to the 
operating room on Feb. 1, 1955, for a proposed anterior and posterior myotomy of the 
lower end of the esophagus. It was not feasible to perform a posterior myotomy, however, 
because of the development of cardiac arrhythmia and a rather critical circulatory status. 


The operative procedure was as follows: The incision was made along the course of 
the eighth rib on the left, carried through the muscles to the plane of the rib. Bleeding 
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points were ligated with fine cotton. A long segment of the eighth rib was removed sub- 
periosteally and the pleural cavity entered through the bed of the rib. There were no 
adhesions. The mediastinal pleura over the lower esophagus was opened and the esophagus 
dissected free. It was of normal size and normal thickness for about 1% inches above 
the diaphragm and then became greatly enlarged and the wall greatly thickened. The 
muscle of the esophageal wall, about 1 inch above the narrowed portion, where it was 
moderately dilated, was separated by blunt dissection and this dissection carried down 
to the wall of the stomach, the muscle fibers being cut longitudinally, with care to spare 
the vagus nerve. 


Fig. 3.—Upper gastrointestinal roentgen studies showing postoperative status following an 
anterior myotomy, April 20, 1955. 


After the muscle was cut, the mucosa and submucosa were dissected from it over at 
least half the circumference of the esophagus so that the entire anterolateral half bulged 
between the edges of the cut muscle. Traction had been maintained on the esophagus 
during part of this period and it was noted that the heart was very irregular. Traction 
was stopped and the heart remained irregular, fluctuating between what appeared to be 
a heart block and, possibly, auricular fibrillation. The blood pressure was impossible to 
obtain, although the patient’s color was good and she did not appear to be in shock. 
There had been virtually no blood loss. During the operation she was given one pint of 
blood, which certainly replaced any loss that she had had. An air-tight intercostal drain 
tube was placed in the tenth interspace in the posterior axillary line and the chest was 
closed air tight in layers with interrupted cotton. During all this time the blood pressure 
was extremely low and the pulse was weak. At the close of the operation the intra- 
tracheal tube was removed on the assumption that this might be causing vasostimulation 
and irregularity. The rate became regular but was still weak, although she did have an 
obtainable pulse. The skin was warm, dry, and pink. 
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Her postoperative course was shaky for about forty-eight hours, during which time 
she had a rapid, feeble (sometimes unobtainable) pulse; low blood pressure; warm, dry, 
flushed skin; distant. tic-tac heart rhythm; and profound generalized weakness. She re- 
sponded well to supportive measures such as intravenous feedings of dextrose, saline, 
potassium, and vitamins, After forty-eight hours she began to take liquids by mouth. 
Her hydration and nutrition rapidly improved with a 10 pound weight gain in ten post- 
operative days. 

The patient was again seen April 20, 1955, for a routine checkup. She had no com- 
plaints referable to the gastrointestinal system and had gained 25 pounds of weight since 
operation. Upper gastrointestinal roentgen studies were made on this date, disclosing 
no evidence of cardiospasm but evidence of some irregularity of the distal esophagus at 
the junction with the stomach (Fig. 3). 


Comment 


The usual and characteristic features of cardiospasm, occurring inde- 
pendently, are commonly recognized. The case presented exemplifies the 
problem which is encountered when cardiospasm is seen in association with 
pregnancy. The diagnosis of this condition is made by a careful history, 
roentgenologic study, and esophagoscopy. 


Symptomatology.—The symptoms are usually quite definite, leading to 
suspicion of a possible esophageal lesion. Dysphagia is the most uniform com- 
plaint. At the outset this disturbance may be a fleeting, intermittent, not 
troublesome discomfort beneath the sternum at the xiploid cartilage when 
swallowing some foods. A sensation of pressure, burning, or sticking may 
be described. The onset may be insidious or abrupt. The latter may be the 
type of beginning more likely to occur during pregnancy, as in a sudden emo- 
tional upheaval or shock. Ultimately the difficult swallowing occurs more 
frequently and for longer periods until finally there is a continuous distress 
or pressure sensation beneath most of the sternum. When this stage is 
reached, there is generally a diffuse dilatation of the esophagus. At this time 
the second most prominent symptom appears, namely, regurgitation. This is 
effortless and most commonly at the end of the day, although some patients 
may regurgitate after every meal. This may give transient relief of the sub- 
sternal discomfort. In the event that the esophagus has been incompletely 
emptied or not emptied at all, pulmonary symptoms may develop when the 
patient assumes the recumbent position. Cough and breathlessness are the 
chief respiratory complaints and may be due to pressure on the respiratory 
passages by an overdistended esophagus or to the spillage of esophageal con- 
tents into the trachea. Aspirated material may result in a pneumonitis. Pro- 
gression of the process to this extent results in a deterioration of nutrition 
with resultant weight loss and deficiencies such as avitaminosis and anemia. 
It appears that in the pregnant patient the progression of symptoms to the 
stage of deterioration is much more rapid than in the nonpregnant or male 
patient. 

Roentgenologie study invariably establishes the diagnosis. If the previ- 
ously mentioned symptoms have been severe or of long standing, an attempt 
should be made to evacuate the dilated esophagus of its contents prior to these 
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studies in order to facilitate a more reliable examination. Characteristically, 
the narrowing or obstruction is at the level of the diaphragmatic hiatus; the 
esophagus is dilated and in advanced cases may become tortuous; the distal 
esophagus is smoothly and symmetrically tapered to the point of greatest 
narrowing. These findings are infrequently produced by any other esophageal 
lesion. 

Esophagoscopy should be performed in every instance of probable cardio- 
spasm. This examination will confirm the roentgenologie study and in addi- 
tion assist in eliminating the possibility of other obstructive lesions and com- 
plications such as peptic ulcer, esophagitis, stricture, and neoplastic disease. 


Relationship of Cardiospasm to Pregnancy.—Whether or not pregnancy 
itself plays any role in the production of this condition is highly conjectural. 
There have been theoretical considerations which have pointed out that dis- 
ease or disturbance in another system may be causative of the production of 
cardiospasm with achalasia. The exact mechanism involved is unknown. 
Rolleston® stated that ‘‘the condition is due to an interference with the reflex 
mechanism which brings about physiological relaxation of the cardiac sphincter 
during the act of swallowing; in fine, it is due to an absence of relaxation.”’ 
Roques postulated that pregnancy might cause an interference with the reflex 
mechanism either by local irritation due to nausea or vomiting of pregnancy, 
or by the action of toxins on the nerve endings in the esophagus upon which 
the reflex action depends, or by the induction of a neurosis. Neurotic in- 
fluences have been commonly described as a precipitating factor. In the cases 
reported by Rennie, Land, and Park, increased abdominal pressure was con- 
sidered an etiological factor. It was their impression that the pressure re- 
sulted in a reflux of gastric juice into the esophagus through an incompetent 
eardia. If the possibility of an underlying peptic esophagitis is considered, 
the observation must not be overlooked that peptic ulceration of the stomach 
or duodenum is rarely activated during pregnancy and that acid levels are 
diminished. Numerous other factors may be of import in the individual ease, 
such as age of the patient, number of previous pregnancies, concomitant ill- 
nesses, etc. In spite of the absence of an adequate explanation of the causal rela- 
tionship it must be admitted that, when cardiospasm does occur in the course 
of pregnancy, it presents an extremely serious complication. Of equal im- 
portanee is the fact that the course of the disease seems to result in a pro- 
gressive deterioration of the patient, which may or may not cease at the 
termination of the pregnaney. In the ease presented the intra-abdominal 
pressure factor was of no significance because of the onset during the first 
trimester of pregnancy. The neurotic or psychogenic factor may have played 
a significant part in the precipitation of this process in this case. A significant 
lesson can be learned from this case, namely, that of being alert to the pres- 
ence of a concomitant gastrointestinal lesion responsible for the symptoms of 
midepigastrie distress, nausea, and vomiting in the pregnant woman. This 
situation, especially when uncontrollable, warrants a careful gastroentero- 
logical evaluation including gastric analysis, gastrointestinal roentgen studies, 
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esophagoscopy, and gastroscopy. Surgical intervention may be indicated 
earlier than ordinarily because of progressive deterioration of the condition 
of the pregnant patient. Vinson’s early emphasis on the possible occurrence 
of esophageal lesions in pregnant women has been more recently amplified by 
the work of Eddy Palmer,’ who has advocated the more frequent use of the 
esophagoscope in patients with esophageal symptoms. Reliance on x-ray 
studies alone may not show lesions in as great a percentage of cases as will 
the combined x-ray and esophagoscopiec study. 


Summary 


A case of cardiospasm of severe degree seen in conjunction with preg- 
nancy is presented. This association should be considered a serious complica- 
tion and may result in a progressive deterioration of the patient’s condition, 
probably fostered by the pregnancy. The oversight of gastrointestinal con- 
ditions occurring with pregnancy has been pointed out and an appeal is made 
for more careful and detailed studies of pregnant women with gastrointestinal 
complaints. These studies should include gastrointestinal x-rays, esophagos- 
copy, gastroscopy, and gastric analysis. 


I wish to express appreciation to Drs. John D. Owen and Timothy R. Murphy for 
the opportunity of seeing and reporting this unusual and interesting case. 
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SPONTANEOUS PERFORATION OF THE INTESTINE BY AN 
ABDOMINAL PREGNANCY* 


JOHN G. Masterson, M.D., anp Haro.tp Baum, M.D., Brook.yn, N. Y. 


(From the Department of Obstetrics and Gynecology, State University of New York, College 
of Medicine at New York City and Kings County Hospital, Brooklyn) 

LTHOUGH in recent years, MacGregor,’ King,‘ and Beacham? have re- 

ported large series of abdominal pregnancies without a death, the con- 
dition remains a formidable complication in the field of obstetrics. This per- 
tains particularly to the cases associated with infection or massive hemorrhage 
at the time of laparotomy. It has always been interesting to note that the 
diagnosis and treatment of abdominal pregnancy were discussed by Albucasis® 
some nine hundred years before the first operation for a ruptured ectopic preg- 
nancy was performed by Lawson Tait in 1883. A review of numerous series 
indicates that the incidence of abdominai pregnancy is between one in two 
thousand and six thousand deliveries; whereas tubal pregnancy is seen once 
in every one hundred to two hundred deliveries. The condition occurs more 
frequently in the Negro race and will usually be seen in an older age group. 
It must be differentiated from intrauterine gestation, especially when the 
latter is associated with missed labor. 

Abdominal pregnancy may be classified as (1) primary ovarian, (2) 
primary peritoneal, (3) secondary abdominal or (4) intraligamentous preg- 
naney. Such a pregnancy may go on to the surgical delivery of a living child, 
intra-abdominal fetal death, maceration, calcification, or suppuration. In the 
case of intraligamentous pregnancies, suppuration is frequently seen due to 
the migration of infection from adjacent bowel. Numerous authors like 
Barnett,’ King,* Stock,’ and Forshaw* have described passage of fetal parts 
per rectum or bladder as the result of ulceration of these organs by suppurat- 
ing abdominal pregnancies. In view of this unusual complication, we would 
like to report the following case of abdominal pregnancy associated with 
spontaneous perforation of the sigmoid. 


Case Report 


Mrs. I. D. (No. 92992) was a 29-year-old Negro woman, para ii, gravida ii, who was 
admitted to the Second Division Gynecological Service at Kings County Hospital on May 
16, 1955, complaining of vaginal bleeding and abdominal pains of five months’ duration. 
Her last normal period was Dec. 4, 1954. In the latter part of December, 1954, the 
patient had an episode of fainting. Off and on from that time, she had slight vaginal 
bleeding and abdominal cramps. In March, 1955, the patient was told that she was 
pregnant. She was referred to Kings County Hospital by her private physician on May 16, 
1955, because of anemia and the finding of an abdominal mass. The patient’s past history 
was noncontributory. 


*Presented at a meeting of the Brooklyn Gynecological Society, Oct. 19, 1955. 
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Physical examination on admission showed a thin, pale Negro woman with a tempera- 
ture of 101° F., pulse 135 per minute, and blood pressure of 135/80. The abdomen was 
soft and tympanitic. A tender, semifixed mass was felt arising out of the pelvis to a level 
2 em. below the umbilicus. No fetal heartbeat was heard. On pelvic examination, the 
cervix was soft, closed, and posterior. It was not tender on motion. The fundus was 
anterior and displaced to the left. It was soft and enlarged to the size of a ten weeks’ 
gestation. In the right adnexal region there was a tender, firm mass measuring 20 by 20 
em. Laboratory studies disclosed 2.5 Gm. hemoglobin, an erythrocyte count of 1.11 million, 
a leukocyte count of 30,000, and a hematocrit of 17 per cent. Bleeding and clotting times 
were normal. Urinalysis was negative. A flat plate of the abdomen was taken and the 
report was: “Fetus in the second trimester of pregnancy with signs of fetal death.” A 
diagnosis of extrauterine gestation was made. The patient was given 500 c.c. of packed 
red cells and the hemoglobin rose to 3.25 Gm. By this time, the abdominal mass had risen 
to the level of the right costovertebral margin. The abdomen became more tender and 
distended. Immediate iaparotomy was advised. 

The patient was taken to the operating room six hours after admission on May 17, 
1955. While being prepared for operation she had a profuse, bloody, liquid, foul-smelling 
bowel movement. When the abdomen was opened, a large pelvic mass was seen extending 
to the level of the umbilicus. It was enveloped by adhesions of small and large bowel 
and was noted to arise from the area of the right broad ligament. The uterus was 
covered with adhesions and enlarged to the size of an eight weeks’ gestation. After 
further dissection a fistula was observed between the mass and the sigmoid. The wall of 
the mass appeared to consist of smooth muscle and contracted on stimulation. It was in- 
cised and found to contain a macerated fetus and necrotic placenta. The fetus was re- 
moved and the placenta left in situ. Profuse bleeding ensued, necessitating bilateral 
ligation of the uterine and ovarian vessels to effect hemostasis. No attempt was made to 
excise either the sac or the uterus and adnexa. A terminal sigmoid colostomy was per- 
formed and the distal bowel was closed off. The patient’s condition was critical during 
and at the conclusion of the operation. She was given 6,000 c.c. of whole blood during the 
operation. Levophed* and adrenal cortical extract were required to maintain her blood 
pressure postoperatively. Thirty million units of penicillin intravenously and 2 Gm. of 
streptomycin were administered daily. 

During the next six days, the patient ran a very septic course complicated by pneu- 
monia and peritonitis. In spite of intubation and continuous Wangensteen suction, the 
abdomen remained distended. Fluid and electrolyte balance was adequately maintained. 
Following removal of the skin clips on the seventh day, there was a complete dehiscence 
of the wound. Approximately 700 e.c. of dark brown, foul-smelling fluid was evacuated 
from the peritoneal cavity. At the same time, the patient’s left thigh and flank were 
observed to be edematous but no crepitations were present. The patient was promptly 
taken to the operating room for secondary closure of the wound on May 24, 1955. The 
pelvis was found to be the site of an extensive abscess. The pelvic viscera were oOb- 
served to be viable. Considerable infection and degeneration of the left abdominal wall 
were seen. A culture was taken from the wound and subsequently reported to contain 
Clostridium welchii. Following the secondary closure, the patient continued to run a very 
febrile course. Subcutaneous emphysema developed in the left thigh, lower abdomen, and 
left flank. A diagnosis of gas gangrene was made. 

On May 27, 1955, the patient was again taken to the operating room following joint 
-onsultations with the Medical and Surgical Services. Linear incisions were made over the 
left flank and thigh down to the level of the deep fascia. The patient was given 24 vials 
of gas gangrene antitoxin intravenously and 60 million units of penicillin intravenously 
every day. In addition, she was supported with daily blood transfusions, parenteral 
fluids, serum albumin, and electrolytes. No further spread of the gangrene was evident. 
During the next two weeks, her condition improved. Although she continued to run a 


*Levophed—levarterenol bitartrate, Winthrop Stearns, Inc., New York, N. Y. 
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fever of 102° to 104° F., and the signs of pneumonia persisted, the local wound area was 
healing. An oral diet was well tolerated. On the morning of June 15, 1955, the patient 
was alert and eating well. Later in the afternoon of the same day, she suddenly lapsed 
into a coma and ceased breathing. She was pronounced dead at 5:30 P.M. on June 15, 1955. 

A postmortem examination was performed on June 16, 1955. In addition to 
generalized peritonitis, multiple intra-abdominal abscesses were found. A pulmonary 
embolus was present in the right lower lobe. Elsewhere in the lungs there were areas of 
atelectasis and abscesses. Dissection of the blood vessels disclosed a septic thrombo- 
phlebitis and a thrombus in the inferior vena cava. Examination of the brain disclosed 
acute leptomeningitis. Positive cultures for Clostridiwm welchii were obtained from the 
abdominal wound, intra-abdominal abscesses, peritoneal fluid, and brain. Death was 
ascribed to these findings secondary to the removal of an extrauterine pregnancy and 
sigmoid colostomy. 


Summary 


A ease of abdominal pregnancy with spontaneous perforation of the 
sigmoid has been presented. The fetus was delivered by the abdominal route 
and a sigmoid colostomy performed. The patient’s postoperative course was 
complicated by dehiscence of the wound and the development of a gas 
gangrene infection. In spite of massive antibiotic therapy and surgical 
drainage, the patient succumbed. 
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SPONTANEOUS RUPTURE DURING LABOR OF A PRESACRAL 
BENIGN CYSTIC TERATOMA 


NorMAN R. Buiocnu, M.D., ABNER I. WEISMAN, M.D., AND S. CARLYLE TRATTLER, 
M.D., NEw York, N. Y. 


(From the Department of Obstetrics and Gynecology of Jewish Memorial Hospital) 


XTRAGENITAL pelvic tumors may or may not complicate pregnancy 

or labor. In an exeellent review of extragenital pelvic tumors Lovelady 
and Dockerty' reported 127 cases of such tumors, 10 of which complicated 
pregnancy. Seventy-two of the tumors were classified as congenital anom- 
alies. The remaining cases were placed in the group of neurogenic tumors, 
bone tumors, and miscellaneous. Jackman, Clark, and Smith,? reporting on 
retrorectal tumors, followed the classification of Lovelady and Dockerty. In 
their series, 82 patients had to be operated upon. No obstetrical complications 
were described. Reich and Nechtow® reported a cystic pelvic chordoma simu- 
lating an ovarian cyst. Melody* deseribed presacral epidermoid cysts in 3 
women, 2 of whom had coneurrent pregnancies. The first delivered a 5 pound, 
1 ounce, living infant spontaneously at seven and a half months. The second, 
a 30-year-old primigravida, was found to have a presacral cyst measuring 
iQ by 6 em, occupying the retrorectal space. By the Hillis maneuver, the 
vertex could be pushed past the cyst. After a second stage of ninety minutes, 
delivery was effected by low forceps and episiotomy. The infant weighed 8 
pounds, 8 ounces. The author stated that, from an obstetrical point of view, 
most patients may safely be delivered per vaginam, although cesarean section 
is indicated in the event of dystocia. 

According to Ackerman,° retroperitoneal, benign teratomas are relatively 
rare tumors, most of them occurring in females. They are frequently located 
in the space between the rectum and sacrum. Grossly they are cystie and 
often contain well-organized tissue with rudimentary organs. 

The recognition of the presence of extragenital tumors in the parturient 
is important. A list of these tumors includes ectopic kidney, teratoma, menin- 
gocele, neurofibroma, ependymal-cell glioma, ganglioneuroma, ependymoblas- 
toma, benign giant-cell tumor of bone, osteogenic sarcoma, chordoma, inflam- 
matory masses, metastatic carcinoma, bladder and rectal tumors, and unde- 
fined congenital cysts. 

We are reporting a case of presacral benign cystic teratoma, which rup- 
tured spontaneously during labor. 


Case Report 


Mrs. G. L. (J.M.H. No. 118152), a 37-year-old para ii, gravida ii, made her initial 
visit to the Jewish Memorial Hospital antepartum clinic on July 16, 1954. Her previous 
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Fig. 1.—Photomicrograph, low power, demonstrating stratified squamous epithelium. 
Fig. 2.—Photomicrograph, low power, demonstrating ciliated columnar epithelium 
squamous metaplasia. 
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delivery in 1948 was normal and spontaneous, with the birth of living .wins weighing 5 
and 5% pounds. Since delivery, she had complained of low-back pain and recurrent right- 
sided sciatic neuritis. The last menstrual period had occurred on April 20, 1954. Her 
initial physical examination disclosed no abnormalities. The pelvis was clinically classified 
as gynecoid and the prognosis for vaginal delivery was considered good. No pelvic mass 
was encountered at this examination. The patient had a normal and uneventful ante- 
partum course. 

Labor began spontaneously on Feb. 1, 1955. On admission to the hospital after about 
six hours of labor at home, rectal examination disclosed a vertex in left occipitoanterior 
position, presenting at minus 2 station. The membranes were intact. The cervix was 4% 
fingers dilated and effaced. A semifluctuant nonmovable mass was palpated, measuring 
10 by 10 em., raising the right posterolateral aspect of the rectum. The upper pole of 
the mass reached the presenting part of the vertex. The lower pole extended down to 
2 em. above the anal opening. 

At this point the advisability of cesarean section was considered. It was the con- 
sensus to allow the labor to continue and to watch for any possible obstruction at the 
exit of the birth canal. Spontaneous rupture of the membranes occurred fifty-two 
minutes after full dilatation was attained. The patient was put on the delivery table. 
The head was observed to descend into the pelvis with pains, It reached the level of the 
lower pole of the mass described. At this time the cyst, palpated rectally, was under 
great pressure. Suddenly, after a second stage of seventy-two minutes, a projectile stream 
of yellow creamy matter was forcibly expelled through the anal orifice. Immediately after 
the rupture, spontaneous delivery of a living 7 pound, 11 ounce male was accomplished. 
Rectal examination after the delivery disclosed a soft craterlike depression on the right 
posterior rectal wall. A culture taken from the rectum was reported as B. coli, The post- 
partum course was afebrile and entirely uneventful. 

Sigmoidoscopic examination one week subsequent to delivery showed no rectal 
mucosal defect. Digital rectal examination, however, confirmed the presence of a soft 
retrorectal mass at the 4 inch level. X-ray of the pelvis and dorsolumba:> spine showed 
no evidence of osseous or articular abnormality. The sedimentation rate was 54 mm. per 
hour. The blood count showed hemoglobin, 12.2 Gm.; red blood cells, 4.27 million; white 
blood cells, 10,550; 73 per cent polymorphonuclear leukocytes, 25 per cent lymphocytes, 2 
per cent eosinophils. The patient was discharged on the seventh postpartum day and 
referred to the proctology clinic for further observation. 

She was readmitted to the surgical service of the hospital on May 9, 1955, Rectal 
examination showed a smooth, slightly movable cystic mass about 8 by 4 em. in size, bulg- 
ing through the posterior rectal wall and extending from the anus to the tip of the ex- 
amining finger. An excision of the presacral cyst and coceygectomy were performed on 
May 17, 1955. The patient made an uneventful recovery and was discharged to clinic care 
on May 30, 1955. 

Pathological Report.—Gross: The specimen consisted of a membranous structure 
measuring 6 by 4 cm. in gross diameter. One surface was rough and hemorrhagic, the other 
mottled and yellowish red. Also present was an irregular fragment of spongy bone measuring 
3 by 2 by 1 em. 

Microscopic: Section of the coccyx showed cancellous bone tissue. Section of the mem- 
branous tissue submitted showed a cystic structure lined by squamous epithelium with 
evidence of keratinization (Fig. 1). Underlying this epithelium there was a group of cells, 
foamy in character, with eccentrically placed nuclei, suggestive of xanthoma cells, In- 
flammatory infiltration was present in this area. Also seen were sheets of connective tis- 
sue and fat tissue with intervening smooth muscle and nerve fibers. In another area small 
cystic structures were present, lined by dilated columnar epithelium, showing squamous 
metaplasia in some regions (Fig. 2). This epithelium was distinctly suggestive of respira- 
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tory epithelium. Again in other areas sudoriferous glands were present, and a third small 
cystic space was seen showing columnar cells intermingled with goblet cells. Another 
small cystic space showed a lining of cuboidal epithelium. 

The diagnosis was benign cystic teratoma of the presacral area. 


Summary 


1. Extragenital tumors complicating pregnancy and labor have been 
discussed, 


2. A case of spontaneous rupture of a presacral benign cystic teratoma 
occurring during labor has been presented. 
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ECTOPIC PREGNANCY IN A CONGENITALLY DEFECTIVE TUBE 
WITH ABSENCE OF THE IPSOLATERAL OVARY 


K. Kent, M.D., Kansas Crry, Mo. 
(From the Department of Obstetrics and Gynecology, the Menorah Medical Center) 


ONGENITAL defects of the urogenital system are not very common and 
are always interesting. Absence of the ovaries is rare. Nagel’ stated that 
bilateral absence of the ovaries is present only in nonviable monstrosities, but 
since 1942 over 100 cases have been diagnosed in various clinies. Most of these 
presented a clear-cut clinical picture and were, as a rule, associated with other 
abnormalities forming the so-called Turner’s syndrome.? While bilateral ab- 
sence of the ovaries produces definite endocrine symptoms, unilateral absence 
of an ovary will not manifest itself with any hormonal disturbance. It is 
found either at autopsy or accidentally when the abdomen is opened for other 
reasons. More than 40 such cases have been reported in the literature.* The 
only statistical study available in the literature is by Guisetti and Pariset* of 
the University of Parma, who found 5 eases in 10,000 autopsies on women, 
an incidence of 0.05 per cent. In all reported cases it has been associated with 
absence or defect of the corresponding Fallopian tube; in most cases with a 
defect of the round ligament of the same side; and in many instances the 
absence of the kidney and ureter of the affected side.*-® 
There is only one case reported in the literature which is similar to the 
one I have observed. Markus’ operated on a patient for intra-abdominal 
hemorrhage, and found the left ovary absent and the left tube a short stub with 
a definite indentation. Since he did not find any other source of bleeding, he 
removed the rudimentary tube. Grossly he found no evidence of pregnancy 
either in the free blood or in the opened tubal stump, but the tube was not 
examined microscopically. It was assumed that pregnancy had occurred in the 
defective tube. 


Case Report 


R. S., No. 124890, was a 23-year-old white woman. She had been married for 5 years, 
had not used contraceptives, but had not been pregnant before. Her last menstrual period 
was April 1, 1955. She missed her period in May, but on June 1 she had some bloody 
discharge which continued for several days. On June 3 she passed “tissues,” which she did 
not save. She felt tired and weak and became nauseated. On June 8 she visited her family 
doctor because of her “rundown condition” and he found no abnormality. His diagnosis 
was functional neurosis. Since she did not improve under supportive treatment, she was 
admitted to the hospital for further observation. On the fifth hospital day she suddenly 
developed severe abdominal pain and vomiting and went into shock. The seriousness of her 
condition was not recognized by the house staff until her blood pressure and pulse were not 
perceptible, and only then—about 6 hours after the initial attack—was the attending 
physician called. Subsequently I examined the patient, and the diagnosis of intra- 
abdominal hemorrhage was then obvious, Three units of blood were given, and about 
1,500 ¢.c. of free blood was found in the abdomen. The uterus was normal in size and shape, 
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and the right tube and ovary were normal. On the left side there were no trace of the 
ovary and no evidence of the ovarian and infundibulopelvie ligament; the round ligament 
was normally developed and attached. The left tube was not present and the mesosalpinx 
was also absent. At the left uterine cornu, where the tube should have been, was found 
a small, marble-size, blue cystic structure with blood spouting in a steady stream from a 
pinpoint hole on its superior surface. There were some fine, bandlike fibers connecting this 
cystic structure with the round ligament. There was no bleeding in the uterine muscula- 
ture itself. The cystic structure was removed. Since the patient’s blood pressure by this 
time was 80/40, I took time to explore the abdomen. No abnormality was found on the 
right side; the left round and broad ligaments were normal; no scarring or inflammatory 
bands were found; the cul-de-sac, lateral abdominal wall, inguinal canal, the mesentery, 
and the retroperitoneal space were explored for remnants of the ovary, and no vestige of it 
could be found. The patient had an uneventful recovery, and was dismissed on the ninth 
postoperative day. Intravenous pyelography showed both kidneys to be present and 
normal in appearance. 


The pathological report by Dr. Hilliard Cohen stated: “Specimen submitted as 
possible left tubal stump measures 1.5 by 1.5 by 1.5 em. and is a soft, purple-red, com- 
pressible structure devoid of identifying features. A small tear is present at one edge. 
Section shows dark red blood clots surrounded by soft, pink-gray tissue. No placental villi 
grossly recognized. Sections show smooth muscle and fibrous tissue with focal areas of 
degeneration, acute inflammation, and hemorrhage. Diagnosis: Placental villi and decidual 
reaction in smooth muscle structure showing hemorrhage, degeneration, and acute inflam- 
mation. It cannot be determined from sections whether the pregnancy is in a cornual 
stump of an oviduct or in the uterus.” 


Summary 


In the present case, with reasonably complete exploration of the abdominal 
cavity, I could not detect any vestige of the missing left ovary and tube. The 
peritoneum was shiny and smooth, the uterus was normal in size and shape, the 
right adnexa were normal in position and size, the left round ligament ap- 
peared normal in position, and a remnant of the mesosalpinx was present. The 
intramural portion of the left tube must have been well-developed and open, 
because only in this way can I explain the ectopic pregnancy in the small 
cystic structure attached to the left uterine cornu. The fertilized ovum ap- 
parently migrated from the right tube to the intrauterine cavity to the intra- 
mural portion of the left tube into the remnants of the left tube. This patient 
had a normal left kidney and ureter. I am inclined therefore to assume that 
we were dealing with an acquired type of absence of the left tube and ovary, 
caused by torsion occurring in prenatal life after 12 weeks of gestation. 
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‘‘PRECLINICAL’’ DIABETES MELLITUS AND PREGNANCY 
WALTER QO. Pau.son, M.D.,* Eau WIs. 


HE association of diabetes mellitus and pregnancy poses many questions 

and problems for the medical profession. Prior to the advent of insulin 
therapy, women with diabetes either did not become pregnant or, if they did, 
abortions and premature labors were the common end result. With the intro- 
duetion of insulin, the reproductive capacity of diabetic women has improved 
greatly. The equally great improvement in the life expectancy has been mani- 
fested by an ever-increasing number of young diabetic women who are sur- 
viving and entering into a productive marriage. 

Of considerable interest is the report of White,° which demonstrates that 
adequate control of diabetes with insulin and diet has failed to lower the fetal 
mortality rate. A clue to this may lie in an increased output of anterior 
pituitary gonadotrophie hormone, as injections of this substance* ° produce 
the picture of diabetes in fetuses of experimental animals—overdevelopment, 
death, and macerations. 

Birth weights of infants born to mothers in whom diabetes subsequently 
develops tend to be greater than normal, and the total infant mortality rate is 
also higher than is usual for infants born of mothers who do not become 
diabetic. The mortality rates increase as the onset of diabetes is approached. 
Of interest is the absence of a significant difference in the abortion rate be- 
fore and after the appearance of clinical diabetes. Again, overproduction of 
hormone by the anterior pituitary lobe may play a possible role in both pre- 
diabetie and diabetic stages.? 

Gilbert and Dunlop? have concluded from their study that the factors 
responsible for large babies, the high fetal loss rate, and the ensuing maternal 
diabetes have a common basis in some general metabolic disturbance in the 
mother. In assessing the diagnostic value of the usual feztures of clinical 
diabetes, they expressed the conviction that while polydipsia, polyphagia, and 
polyuria evidence a very late stage of this metabolic disturbance, the high 
fetal birth weight and high fetal loss rate are early manifestations of the 
entity. 

Kriss and Futcher* studied 100 parous prediabetic women with an aver- 
age age of 53.5 years and an equal number of parous nondiabetic women with 
an average age of 51.5 years. Any infant weighing 10 pounds or more at birth 
was termed large. In the studies, 360 children were born to the prediabetic 
women and 315 were born to the control group. Of 144 infants that weighed 
10 pounds or more, 77.1 per cent were born to women in whom diabetes was 
destined to appear. In the prediabetic group, the disease was diagnosed at an 


*Midelfart Clinic. 


1152 


Volume72 PRECLINICAL’? DIABETES MELLITUS AND PREGNANCY 1153 
Number 


average age of 47.1 years, with an average latent period of 24.2 years between 
the birth of the big babies and the appearance of the clinical expressions of 
diabetes mellitus. On the basis of birth weight figures alone, definite prog- 
nostic conclusions may be reached regarding the potentiality for developing 
diabetes. This percentage increases proportionally to the birth weights. 
Mothers who have babies weighing 13 pounds or more all develop diabetes 
subsequently. 

The following is felt to be a case which brings into poignant focus the 
practical necessity of remaining ever alert to the signs of preclinical diabetes, 
emphasizing the significance of large babies and unexplained fetal death. 


Case Report 


In 1942, Mrs. E. L. was delivered of one baby before any records were made which 
could be utilized. It is known, however, that the mother was 25 years of age and gave birth 
to an infant weighing 2,041 grams. 

A second pregnancy was terminated on June 6, 1943, with a home delivery of a baby 
weighing 2,325 grams. 

On April 6, 1947, there was a third delivery at a maternity home with a physician in 
attendance. During the pregnancy the patient, whose normal weight was 105, gained 45 
pounds. Being of short stature she was, needless to say, quite large. 

Prenatal pelvic measurements were obtained and were as follows: interspinous 26 
em.; intercristal, 28 cm.; intertrochanteric, 30 cm.; Baudelocque’s diameter, 21 em.; con- 
jugata vera, 13+ cm.; and intertuberal, 9 cm. 

The membranes had ruptured at home and large amounts of amniotic fluid were lost, 
both there and at the maternity home. Delivery was extremely difficult and forceps were 
required. Following delivery of the head, the patient was allowed to awaken in order that 
she might aid in expelling the remainder of the child as the shoulders could not be deliv- 
ered without such aid. Following the delivery, another great volume of amniotic fluid 
was expelled. The child weighed 5,443 grams (12 pounds). There were no postpartum 
complications for the mother or the infant. 

Throughout the course of the fourth pregnancy, the patient visited the attending 
physician only twice. Her nonpregnant weight was again stated to be 105 pounds. Her 
weight on Jan. 31, 1950, was 142 pounds. She gave the date of her last menstrual period 
as June 4, 1949. 

Labor began on March 4, 1950, and she entered the maternity home on the succeed- 
ing afternoon where the membranes ruptured at about 5 p.M. She was again huge, even 
larger than during the previous pregnancy, and on vaginal examination the cervix was 
well dilated and the presenting part was thought to be a face. Following the diagnosis 
of a face presentation, the patient was referred to the hospital, and I was called to see her 
at 8 p.M., March 5, 1950. 

On being questioned, the patient stated that she had not felt movement of the baby 
for at least 2 weeks. Examination showed a rather small individual with a huge abdomen. 
She was in active labor. The blood pressure was 118/72. Physical examination was other- 
wise quite normal. X-rays were taken and showed marked polyhydramnios. 

Sterile vaginal examination was done and the cervix was found to be completely 
dilated with the head in left occipitoanterior position. The head was at minus 2 station, 
and ballotable. It was pushed up slightly and an estimated 2 L. of fluid was expelled. 
The patient was given Demerol for sedation and observed for about 4 hours. At this time, 
the pains were 1 to 2 minutes apart and rather severe, lasting up to 60 seconds. 

The patient was taken to the delivery room. Under cyclopropane anesthesia, a very 
deep, left midlateral episiotomy was done and Simpson forceps were applied to a head in 
left occipitoanterior presentation. With rather vigorous pulling, the head was delivered 
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through the introitus. In attempting to deliver the shoulders, the head was pulled off 
the fetus. No bleeding was noted from the baby as it apparently had been dead for some 
time. The baby’s arms were severed at the shoulders and delivered separately. A version 
and extraction was done on the remaining trunk and lower extremities. A huge amount 
of amniotic fluid followed the extraction. The separate parts of the baby were weighed 
collectively on the nursery scale and the total weight was 8,271 grams (18 pounds, 3% 
Qunces). 

During the delivery, which took several minutes, the patient began to bleed rather 
profusely from the episiotomy wound and went into severe shock. She was given 500 ce.c. 
of 5 per cent glucose and saline, 4 units of blood plasma, and 2 units of whole blood. The 
blood was injected with a syringe during the repair of the episiotomy. The cervix was 
not lacerated and, except for a very deep episiotomy, no vaginal lacerations were present. 
The uterus contracted well. After the episiotomy had been repaired, the patient was re- 
turned to her room in satisfactory condition. 


The next morning, the urinalysis showed 2 plus sugar . This was not thought to be 
of any consequence because of the intravenous glucose she had had a few hours previously. 
The hemoglobin was 8.7 Gm.; erythrocyte count 2.98 million; leukocyte count 13,000. 
Subsequent urinalysis was negative. 

The patient was unable to void which necessitated catheterization for several days. 
She was given antibiotics for 7 days, and was discharged 14 days later in good condition. 
Her blood count on discharge showed the hemoglobin to be 12.5 Gm.; erythrocyte count 
4.6 million; leukocyte count 12,000. The blood pressure was 110/70. 

Six weeks later, the patient entered the surgical service and a tubal ligation was 
done. Urinalysis was again normal. She made an uneventful recovery and returned home 
on the fifth postoperative day. 

As a summary note of the routine prenatal examinations, it should be mentioned 
that at no time did the patient present any evidence of toxicity, albuminuria, hypertension, 
cr glucosuria. 

On Jan. 31, 1955, the patient appeared in the local doctor’s office with complaints of 
pain and swelling in the perineal region, especially the right labia majora. Concomitant 
bouts of elevated temperature and some chills had been experienced. Penicillin injections 
were administered and applications of hot moist packs at home were advised. Five days 
later, when the abscess appeared well localized, the physician opened and drained it, evacu- 
ating a considerable amount of green pus. Following incision and drainage, the patient 
failed to respond and a subsequent urinalysis disclosed a 4 plus sugar, and 1 plus albumin. 
At that time, her weight had decreased to 98 pounds. Arrangements were made for hos- 
pitalization the following day, but later the same day, Feb. 8, 1955, the patient became 
comatose. She was sent to the hospital via ambulance and admitted to the medical serv- 
ice (Table I). 


TABLE I. SUMMARY OF PATIENT’S HISTORY 


MOTHER’S AGE 
25 | 26 | 29 | 33 | 38 


Child First Second Third Fourth 
Birth weight of 
fetus (grams) 2,041 2,325 5,443 8,271 
Condition of fetus Alive Alive Alive Stillborn 
Condition of mother Diabetic 
coma 


Upon admission, initial laboratory tests showed: (1) urine with 4 plus sugar and 
2 plus acetone; (2) complete blood count with 17,000 white blood cells, 83 per cent poly- 
morphonuclear leukocytes and 24 per cent band cells; (3) blood chemistry determinations 
with a carbon dioxide combining power of 11.7 volumes per cent and a blood sugar level 
of 576 mg. per cent of glucose. Response to medical management, consisting of fluid, 
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electrolyte, and insulin therapy, was gradual but eventually the patient’s condition was 
stabilized. She was discharged 14 days after admission on a 1,800 calorie diet (280 
calorie supplement on retiring) and 30 U. of NPH insulin each morning, and advised 
to return in three weeks to determine if any modifications of the program were necessary. 

On March 3, 1955, an office blood sugar determination was 162 mg. per cent and there 
was 1 plus sugar in the urine. On March 8, there was again evidence of induration and 
swelling in the perineum with an associated 3 plus sugar in the urine, and a blood sugar 
level of 321 mg. per cent. 

Re-admission to the hospital on March 17, 1955, for check of the success of the dia- 
betic management showed a fasting blood sugar of 176 mg. per cent and the morning urine 
free of sugar and acetone. The existing regimen was determined adequate and the patient 
was discharged the following day. 

At her last visit to the local physician on April 15, she was found to be considerably 
improved and, though advised to return for further follow-up, she has not done so. 

The history was essentially negative with the exception of one grandmother who had 
diabetes mellitus. 


Summary 


A clinical case showing the relationship between preclinical diabetes mel- 
litus and pregnancy is described. It discloses an increasing birth weight with 
each pregnancy. Death and maceration of the fetus were seen in the fourth 
pregnancy. Clinical diabetes mellitus developed five years after the last preg- 
nancy. Some of the experimental and clinical literature on this subject is 
reviewed. 

I wish to extend my appreciation for the assistance of two medical students, Fink and 
Amundson, for their help in assimilating the data. 
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Selected Abstracts * 


The Journal of Clinical Endocrinology and Metabolism 


Vol. 16, No. 1, January, 1956. 
*Rogers, Joseph: Progesterone Metabolism in Liver Disease, p. 114. 


Rogers: Progesterone Metabolism in Liver Disease, p. 114. 


Conversion of progesterone to pregnanediol takes place in the liver. The author attempts 
to determine the amount of pregnanediol excreted after ingestion of a large dose of pro- 
gesterone (500 mg. crystalline capsule) by 12 patients with parenchymal liver disease and 6 
with obstruction of the biliary tract. 

The results were not uniform. In general there was a decrease in pregnanediol excretion 
in patients with parenchymal liver disease, but not in those with obstruction of the biliary 
tract. Most often the pregnanediol excretion was above normal in patients with extra- 
hepatic obstruction. 

J. EDwARD HALL, M.D. 


The Journal of Obstetrics and Gynaecology of the British Empire 


Vol. LXII, No. 1, February, 1955. 


Embrey, Mostyn P.: A New Multichannel External Tocograph, p. 1. 
Haines, Magnus: Hydatidiform Mole and Vaginal Nodules, p. 6. 
Snell, R. S., and Nicol, T.: The Effect of Ovariectomy on the Distribution of Lipoid 
in the Genital Tract of the Mature Virgin Guinea-pig, p. 12. 
Pimblett, G. W., and White, T. G. E.: An Assessment of the Value of Antenatal 
Radiological Pelvimetry Based on 500 Successive Pelvimetric Examinations, 
p- 17. 
Franklin, K. J., and Winstone, N. E.: A Review of Some Experimental Findings of 
Obstetrical Interest, p. 29. : 
*Sophian, John: Myometrial Resistance to Stretch the Cause of Pre-eclampsia, p. 37. 
Nelson, T. R.: A Clinical Study of Pre-eclampsia, Parts I and II, p. 48. 
Larkin, I. M.: The Nursery Requirements of Xenopus laevis, p. 67. 
Lund, Jgrgen: Early Ectopic Pregnancy, p. 70. 
Ritchie, Grace M., and Giles, Alan M.: Haemangioma of the Endometrium, p. 77. 
Dixon, H. G., and Hartley, R.: The Behaviour of the Blood Pressure in Pregnancy 
Associated With Coarctation of the Aorta, p. 83. 
Nel, J. B.: Diverticulum of the Female Urethra, p. 90. 
*Kessel, I., and Pepler, W. J.: Lower Nephron Nephrosis in the Newborn, p. 98. 
Gueukdjian, 8. A.: Leukaemia With Primary Gynaecological Manifestations, p. 100. 


*Titles preceded by an asterisk are abstracted below. 
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Amiel, Gerald J.: Approach to the Delivery of the Hyperextended Foetus, p. 102. 

MelInroy, R. A., and Craig, G. A.: A Case of Post-partum Tuberculous Endometritis, 
p. 106. 

Whitehouse, D. B.: Post-partum Haemorrhage From Uterus Pseudo-didelphys, p. 109. 

Martin, J. D.: Postmaturity and Hypertension, p. 111. 

Ostry, E. I.: The Effect of Delay in the First Stage of Labour on the Forceps Rate 
and on the Stillbirth and Neonatal Mortality Rates, p. 115. 


Sophian: Myometrial Resistance to Stretch the Cause of Pre-eclampsia, p. 37. 


The author presents a theory of the cause of pre-eclampsia based on animal experi- 
ments by Franklin and Winstone in which renal blanching and vasoconstriction were pro- 
duced by excessive distention of the myometrium. This “utero-renal reflex,” according to 
the author, has a counterpart in the human being and is thought to be mediated by 
splanchnic sympathetic pathways. Major aspects of the toxemia syndrome are explained 
by this theory and the argument is strengthened by the correlation of experimental findings 
with clinical data. 

Stewart A. FisH, M.D. 


Kessel and Pepler: Lower Nephron Nephrosis in the Newborn, p. 98. 


This is the second reported instance of lower nephron nephrosis occurring in the new- 
born. The infant was an 8 pound fetus which suffered intrauterine anoxia and died 30 
minutes following birth. At postmortem, the tissues showed subepicardial and subpleural 
petechial hemorrhages, congestion of the viscera, and degeneration of the epithelium of the 
distal convoluted tubules. The epithelial lining of the proximal convoluted tubules was in- 
tact as were the glomeruli. The authors believe this tubular epithelial necrosis was the 
result of severe neonatal asphyxia. There was apparently no evidence of hypertension or 
toxemia in the mother. 

STEWART A. FisH, M.D. 


Vol. LXII, No. 2, April, 1955. 


Garrett, W. J.: A Study of the Effects of Dihydroergotamine on the Intact Human 
Uterus. Part I: “Sympatholytic” Properties, p. 145. 
Embrey, M. P.: A Study of the Effects of Dihydroergotamine on the Intact Human 
Uterus. Part II: “Oxytocic” Properties, p. 150. 
Barns, T.: The Natural History of Pelvic Tuberculosis. Being the Material Used for 
the Eighteenth William Blair-Bell Memorial Lecture, p. 162. 
*Turnbull, A. C.: Radium Menopause or Hysterectomy. Part I: The Effects of the 
Radiation Menopause—A Controlled Study, p. 176. 
*Barr, W., and Charteris, A. A.: The Treatment of 850 Cases of Simple Uterine 
Haemorrhage by Intra-Uterine Application of Radium, p. 187. 
Gemmell, Sir A. A.: Phaeochromocytoma and the Obstetrician, p. 195. 
Davies, J. N. P., and Short, C. R.: Phaeochromocytoma in a Pregnant African 
Woman, p. 203. 
Field-Richards, S.: A Preliminary Series of Cases of Uterine Hypoplasia Treated by 
Local Injection of an Oestrogenic Emulsion, p. 205. 
*Jeffeoate, T. N. A.: Salpingectomy or Salpingo-odphorectomy? p. 214. 
Douglas, C. A.: Trends in the Risks of Childbearing and in the Mortalities During 
the Last 30 Years, p. 216. 
Peel, J., Dawson, J., and Mather, G.: Choriocarcinoma. A Report of Two Cases With 
Unusual Features, p. 232. 
Barkla, P. C.: Hyatidiform Mole and Chorionepithelioma. Including Case Report, 
p. 239. 
*Jeffeoate, T. N. A.: The Vertebral Venous Drainage of the Pelvis, p. 244. 
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Parkin, G. M.: Mono-amniotic Twin Pregnancy. ‘Two Cases, p. 247. 

Lawrence, R. F.: The Rural Scene Surveyed. An Obstetrical Review, p. 249. 

Martin, R. H., and Menzies, D. N.: Oestrogen Therapy in Missed Abortion and 
Labour, p. 256. 

Gordon, D. F. P.: Recurrent Vomiting in Pregnancy. Three Cases of Hiatus Hernia, 
p. 259. 

Richardson, G. O., Snaith, Linton, and Sibley, J. C.: Pregnaney Complicated by 
Diabetes, p. 262. 

Frank, G. G.: The Effect of Hodgkin’s Disease on Pregnancy and Fertility, p. 266. 

Brudenell, J. M.: Chronic Endometritis and Plasma Cell Infiltration of the Endo- 
metrium, p. 269. 

Llewellyn-Jones, Derek: Premature Babies in the Tropics, p. 275. 

Quinn, L. J., and Harper, J. A.: Fibrinogenaemia in an Iso-sensitized Mother Carry- 
ing a Dead Foetus, p. 280. 

*Menon, M. K. K.: Caesarean Section in Eclampsia, p. 283. 

Leckie, F. H.: Bowen’s Disease of the Vulva. Report of 2 Cases, p. 288. 

Coyle, M. G., Russell, C. 8., and Paine, C. G.: Errors in the Determination of Urinary 
Pregnanediol, p. 291. 

MacKinnon, P. C. B., and MacKinnon, I. L.: Palmar Sweating in Pregnancy, p. 298. 


Turnbull: Radium Menopause or Hysterectomy. Part 1: The Effects of the Radia- 
tion Menopause, p. 176. 


Radiation menopause was induced in 101 patients. Fifty-six cases of natural meno- 
pause were used as a control group. Postmenopausal flushing, emotional instability, loss of 
sexual desire, the incidence of dyspareunia, and vaginal discharge were studied. There was 
no significant increase in severity of any of these symptoms in the radium-induced meno- 
pause as compared to the natural menopause. No effort is made to justify this regimen 
as a method for the treatment of menopausal bleeding. 

STEWART A. FISH, M.D. 


Barr and Charteris: Treatment of 850 Cases of Simple Uterine Haemorrhage by 
Intra-Uterine Application of Radium, p. 187. 


During the period 1926 to 1949, 850 cases of uterine hemorrhage due to nonmalignant 
conditions were treated at the Western Infirmary, Glasgow. Intracavitary radium was 
used in a dosage of 1,500 mg. hr., giving an average dose of about 200 r to the ovaries. In 
this series, 15 per cent of the patients were under 40, but the authors state that 42 is the 
lowest age at which radiation menopause is now induced. Metrorrhagia was the presenting 
symptom in 51.8 per cent of the patients and menorrhagia in 37 per cent of the patients. 
Other types of irregular bleeding and vaginal discharge composed 22.7 per cent of the 
series. Backache or abdominal pain was the chief complaint of 34.3 per cent. Some of 
the patients complained of more than one symptom. All patients were hospitalized and 
preliminary dilatation and curettage performed. No uterus larger than a 3 months’ preg- 
nancy was included in this series. In 2 instances tuberculous endometritis was diagnosed 
after completion of the treatment but both of these patients recovered without difficulty 
and had no recurrence of the tuberculosis. Cystic glandular hyperplasia was present in 
27.1 per cent of the patients and normal endometrium in 54.2 per cent. No patients with 
carcinoma were included in this series. In 56 cases (6.6 per cent) the radium failed to 
control bleeding and additional radium or x-ray was given or hysterectomy was performed. 
There were no significant complications in this series except for 2 cases of proctitis which 
is unusual at this dosage level. In the follow-up, one patient developed carcinoma of the 
cervix after 10 years and one adenocarcinoma of the endometrium after 3 years. The 
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authors feel that there is no significant risk of subsequent endometrial carcinoma in 
patients treated by this method. The symptoms of the radiation menopause were not 
different from those experienced in the normal menopause. 


Stewart A. FisH, M.D. 


Jeffcoate: Salpingectomy or Salpingo-odphorectomy? p. 214. 


Jeffcoate points out in this short article the theoretical importance of performing 
salpingo-oophorectomy in instances when one Fallopian tube must be sacrificed and 
further pregnancies are desired. It is assumed that about 13 ovarian cycles occur a year, 
one of which is anovular. The average number of ova shed by each ovary in any one 
year is 6. The ovum produced by the side without an oviduct is usually lost except for 
the rare instances of transmigration. Thus, only 6 ova can be exposed to the sperm in the 
remaining tube during the year. If, however, both the tube and ovary of the affected side 
are removed the remaining ovary theoretically liberates 12 ova per year and the chance 
of pregnancy may be approximately twice that in an individual in whom both ovaries are 
conserved, The author concludes that ‘‘it sometimes pays to put all the eggs into one 
basket.’’ 


Stewart A. FisH, M.D. 


Jeffcoate: The Vertebral Venous Drainage of the Pelvis, p. 244. 


The vertebral venous plexus is a system of valveless veins which may carry blood 
from much of the pelvic venous plexus, by-pass the lungs, and enter into the azygos vein on 
the right and the hemiazygos vein on the left. An external vertebral plexus also drains 
into the superior vena cava. The clinical importance of this system of veins as a route 
for metastases from pelvic malignancies which by-passes the lungs was pointed out by 
Batson and the author presents further information supporting this theory. Several good 
demonstrations are presented of the course of these veins which were obtained in- 
advertently by intravasation during hysterosalpingography. This system of veins is ap- 
parently quite extensive and may assume the burden of the collateral circulation when 
the inferior vena cava is ligated. 

Stewart A. FisH, M.D. 


Menon: Caesarean Section in Eclampsia, p. 283. 


From 1938 to 1950, 1,151 cases of eclampsia were treated under the author’s super- 
vision in Madras, India. Cesarean section was forbidden except in the presence of dis- 
proportion and various medical regimens were utilized. The mortality rate varied from 8 
to 20 per cent, with an average of 15.1 per cent during this period. In an effort to im- 
prove the survival of patients with eclampsia it was decided to evaluate the role of cesarean 
section in patients with ante- and intrapartum eclampsia. On admission, immediate vaginal 
examination was performed and any eclamptie patient in labor was sedated and the 
membranes ruptured artificially to hasten labor. In all cases of severe antepartum eclampsia 
in which the cervix was uneffaced and closed and the presenting part unengaged, low 
segment cesarean section was immediately performed. Patients with mild eclampsia were 
observed and sedated and cesarean section performed if convulsions recurred or labor did 
not supervene. In 105 cases treated by this method there were 6 deaths, a gross mortality 
of 5.3 per cent. A corrected maternal mortality of 4.8 per cent is obtained if one patient 
with advanced bilateral pulmonary tuberculosis who died 6 hours after admission is ex- 
cluded. Twenty-five cesarean sections were performed under local infiltration anesthesia 
and Demerol-hyoscine sedation. There was one postoperative death at 18 hours in a patient 
who exhibited pulmonary edema on admission. Twenty-three babies were born alive and of 
these 3 died in the neonatal period due to prematurity, making a gross fetal mortality rate 
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of 20 per cent. With this extensive experience the author concludes that cesarean section 
is not necessarily contraindicated in the treatment of eclampsia when performed at the 
optimum time and not withheld until the patient is moribund. 


Stewart A. Fisu, M.D. 


Vol. LXII, No. 4, August, 1955. 


*Grant, F.G.: Placenta Praevia. A Review of 200 Cases, p. 497. 
Barry, A. P., and Quane, M. B.: The Conservative Management of the Severe Toxaemic 
Patient, p. 504. 
*Hausmann, W., and Lunt, R. L.: The Problem of the Treatment of Peptic Aspiration 
Pneumonia Following Obstetric Anaesthesia (Mendelson’s Syndrome), p. 509. 
Johnson, R., and Clayton, C. G.: Studies in Placental Action During Prolonged and 
Dysfunctional Labours Using Radioactive Sodium, p. 513. 

Garrett, W. J., and Embrey, M. P.: The Effect of the Hydrogenated Ergotoxine- 
Group Alkaloids on the Intact Human Uterus, p. 523. 

Lavery, D. W. P.: Vesico-vaginal Fistulae, p. 530. 

Walker, A. H. C., and Pearson, D.: A Case of Physopyometra, p. 540. 

Leckie, F. H.: A Study of the Histochemistry of the Human Foetal Ovary, p. 542. 

Hallum, J. L.: Full-time Pregnancy After Proved Endometrial Tuberculosis, p. 548. 

James, D. W., and Misch, K. A.: Placenta Accreta Associated With Placenta Praevia, 
p- 551. 

Charlewood, G. P., and Culiner, A.: Advanced Extra-uterine Pregnancy. Fifty-two 
Cases, p. 555. 

Giffen, W. D.: An Unusual Case of Secondary Abdominal Pregnancy, p. 560. 

Dewhurst, C. J.: Oral and Vulval Ulceration With Inflammation in the Eye, p. 562. 

Hughesdon, P. E., and Cocks, D. P.: Endometrial Sarcoma Complicating Cystic 
Hyperplasia, p. 567. 

Snell, R. S., and Nicol, T.: The Appearance of Lipoid in the Genital Tract of the 
Immature Female Guinea-pig, p. 572. 

McBride, J. M.: The Functional Activity of the Genital Tract in Post-menopausal 
Endometrial Carcinoma, p. 574. 

Williams, Geoffrey F., Danino, E. A., and Davies, V. J.: Intra-uterine Pastes for 
Therapeutic Abortion, p. 585. 

Madhavan, P., and Rao, I. B.: Treatment of Eclampsia With Bromethol, p. 589. 

Green, G. H.: Foetal Renal Hypoplasia and the Origin of Amniotic Fluid, p. 592. 

Still, W. J. S.: Dystocia Caused by Congenital Hydronephrosis and Bladder Disten- 
tion, p. 597. 

McCullagh, McKim: Vaginal Plug for Procidentia in Elderly Women, p. 599. 

Buckle, A. E. R.: Fracture of the Spine in Pregnancy, p. 600. 

Brown, D. B.: A Case of Spondylolisthesis in Pregnancy, p. 603. 

Wilson, J. K.: Mono-amniotic Multiple Pregnancy, p. 605. 

Whitehouse, D. B.: Mono-amniotic Twins With One Blighted, p. 610. 

Wulfsohn, N. L.: A Simple Apparatus for Resuscitation of the Newborn, p. 612. 

Law, R. G.: Some Aspects of Breech Delivery, p. 614. : 

Sibthrope, E. M.: An Unusual Case of Blood Disease in Pregnancy, p. 622. 

MacKinnon, P. C. B., and MacKinnon, I. L.: Variations in Palmar Sweating During 
Pregnancy, p. 626. 

Ingelman-Sundberg, A., and Lindgren, L.: Intra-uterine Measurement of Pressure 
During Labour, p. 629. 

MeNamara, E. E.: A Primary Brow Presentation, p, 636. 

Lennon, G. G.: Pregnancy After Extensive Myomectomy, p. 638. 

Barr, W.: Acute Monocytic Leukaemia in Pregnancy, p. 640. 


Grant: Placenta Previa. A Review of 200 Cases, p. 497. 


During an eight-year period ending in 1953, 200 patients with placenta previa were 
treated at the Royal Maternity Hospital, Belfast. If bleeding occurred before the thirty- 
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fourth week or if the fetus was small, an effort was made to prolong the pregnancy to the 
thirty-seventh or thirty-eighth week. The author notes that the greater the degree of 
placenta previa the earlier the initial bleeding occurs. In patients who were admitted after 
the thirty-seventh week of gestation immediate delivery was accomplished by one of the 
following methods: amniotomy with or without scalp traction by Willett’s forceps, version, 
or cesarean section. 


In this series, 201 infants were delivered, with a gross fetal mortality of 11.9 per 
cent. The matc~nal mortality was nil. Conservative treatment was carried out in 37.5 
per cent for two to ten weeks and in this group the fetal loss was 16 per cent, a low 
figure considering that most patients had major degrees of placenta previa. The author 
points out the value of conservative management of placenta previa in selected instances 
and the consistent decrease in fetal and maternal mortality. The greatest cause for fetal 
mortality in this series was from prematurity. 

Stewart A. Fisu, M.D. 


Hausmann and Lunt: The Problem of the Treatment of Peptic Aspiration Pneumonia 
Following Obstetric Anaesthesia (Mendelson’s Syndrome), p. 509. 


Three cases of aspiration of liquid gastric contents (peptic aspiration pneumonia or 
Mendelson’s syndrome) are reported. Characteristically the patient vomits and aspirates 
gastric juice during anesthesia. Following this the patient is well for several hours. Shock 
then develops rapidly, along with cyanosis, dyspnea, tachycardia, and evidence of acute 
pulmonary edema. The skin is warm and the chest x-ray shows patchy consolidation. The 
electrocardiogram exhibits rapid sinus tachycardia. Treatment consists of oxygen and 
antishock measures, intravenous digitoxin, and antibiotics. The authors believe that this 
syndrome is due to acute adrenal insufficiency and recommend in addition to the above 
measures 100 mg. of intravenous hydrocortisone given during a period of 4 hours. Addi- 
tional cortisone is given intramuscularly as needed. In the 3 cases reported here dramatic 
improvement was noted after the administration of hydrocortisone and all of the patients 
survived. 

Stewart A. FisH, M.D. 


Miinchener medizinische Wochenschrift 
Vici. 97, No. 24, June 17, 1955. 


*Bunka, H.: Magnesium Therapy in Autonomic Dysfunction of the True Pelvis, p. 796. 
Mikuliez-Radecki, F., and Bruntsch, K. H.: The Menopause, p. 806. 


Bunka: Magnesium Therap, \2 Autonomic Dysfunction of the True Pelvis, p. 796. 


Pain and vague discomfort of the pelvis and pelvic viscera occur frequently in women 
in whom no organic disease can be demonstrated. Since these symptoms are frequently asso- 
ciated with headaches, irritability, muscle cramps, and excessive cervical secretion, the author 
postulates that these are cases of autonomic dysfunction. Basing his experiments on the 
sedative and spasmolytic effect of magnesium, he has treated 100 cases with magnesium 
ascorbate, starting with 5 ¢.c. intravenously of a 20 per cent solution daily for three days and 
then every other day for two weeks. Eighty of his patients were discharged as cured after 
this treatment, and the remaining 20 patients were treated for another ten days. No un- 
desirable side effects are reported. 

WALTER F, TauBer, M.D. 
Vol. 97, No. 27, July 8, 1955. 
*Rimbach, E., and Beickert, A.: Hemolytic Jaundice in Pregnancy, p. 876. 


Rimbach and Beickert: Hemolytic Jaundice in Pregnancy, p. 876. 


The authors report a case of hemolytic crises occurring in four pregnancies of a 
patient who has shown no evidence of anemia at other times, and the authors review the 
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literature on this subject. In their patient, they could demonstrate a positive family 
history of hemolytic anemia, and they ruled out acquired hemolytic anemia. Some of the 
cases reported by others, however, seem to fall clearly into the acquired category. American 
authors are quoted to show similar pictures in sickle-cell anemia. 

Careful differentiation between familial and acquired hemolytic anemia is essential 
because splenectomy is indicated in the former and contraindicated in the latter. In selected 
cases, the operation should be undertaken during pregnancy. Acquired hemolytic anemia 
responds well to ACTH and cortisone. 

WALTER F, TAUBER, M.D. 
Vol. 97, No. 28, July 15, 1955. 
Pfarschner, W.: Results With X-ray Therapy in Carcinoma of the Breast, p. 898. 
Manstein, B.: A Sure and Quick Treatment of Cervical Discharge and Inflammation 
of the Portio, p. 902. 
Werner, R.: Menstrual Disturbances on Ocean Voyages, p. 925. 


Vol. 97, No. 29, July 22, 1955. 


Goetz, O.: New Potentialities of Oral Penicillin Therapy, p. 925. 


Vol. 97, No, 31, Aug. 5, 1955. 
*Lipschuetz, A.: Experimental Investigation of Endocrine Dysfunction and Neoplasia. 
(Part I), p. 1007. 
*Toendury, G.: Anomalies, a Problem of Developmental Physiology, p. 1009. 
Kottmeier, H. L., and Forssner, E.: The Development of Therapy for Carcinoma of the 
Cervix at the Radiumhemmet, p. 1019. 


Vol. 97, No. 32, Aug. 12, 1955. 
Kottmeier, H., and Forssner, E.: Development of Therapy of Carcinoma of the Cervix 
at Radiumhemmet, p. 1028. 
Sattelmacher, P. G., and Juergens, G.: The Age Factor in Carcinoma of the Breast, 
p- 1021. 
*Lipschuetz, A.: Experimental Investigation of Endocrine Dysfunction and Neoplasia. 
(Conclusion), p. 1023. 


Lipschuetz: Experimental Investigation of Endocrine Dysfunction and Neoplasia. 
(In Two Parts), pp. 1007 and 1023. 


This article is largely concerned with results of experiments in guinea pigs and mice. 
It is shown that ovarian rests following almost complete extirpation of both ovaries can 
produce unusual ovarian cysts and that there is a high frequency of benign and malignant 
tumors of the uterus and other abdominal viscera in such animals. This is of particular im- 
portance because guinea pigs are generally not prone to neoplasia. Ovaries transplanted 
to the spleen in guinea pigs also have a tendency to cyst and tumor formation, but only 
when the other ovary is removed. It has been shown that this is due to rapid destruction 
of ovarian hormones in the liver and accompanying high titers of pituitary factors. Tumor 
formations can also be produced by estrogens at constant high levels, that is, in the 
absence of normal cycles, but these are observed only in tumor-susceptible strains. Since 
clinically it is impossible to know which patients have a hereditary predisposition to 
malignant tumors, the authors concludes that the therapeutic use of estrogens and other 
steroids must always be intermittent to avoid duplication of the experimental situation 
in the patient. 


Evidence is also presented that the normal endocrine economy of the individual pro- 
vides a homeostatic mechanism to protect him from new growths. While all glands of in- 
ternal secretion play their part, particular importance is attributed to the pituitary and 
adrenal cortex. It appears that cultural and environmental factors also play a part in 
tumor formation, apparently through mediation of the hyothalamus. 

WALTER F, TAUBER, M.D. 
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Volume 72 


Toendury: Anomalies, a Problem of Developmental Physiology, p. 1009. 


Experimental and statistical evidence is shown that congenital malformations are the 
result of chemical, physical, biological, or genetic trauma acting on the embryo at a time 
when a given organ or organ system is being formed. For instance, a cyclops or anencephalic 
monster will result only from injury occurring while the nervous system is developing. 
Examples of noxious agents are anoxia, avitaminosis, radiation, virus diseases, growth- 
inhibiting poisons (e.g., TEM), and mutations due to irradiation of the ovaries prior to 
conception. 

WALTER F, TAUBER, M.D. 
Vol. 97, No. 33, Aug. 19, 1955. 
Best, F., and Straube, W.: Broad Ligament Pregnancy at Term Presenting as Acute 
Abdomen, p. 1051. 
Vol. 97, No. 34, Aug. 26, 1955. 
Freytag, A.: Filatow’s Tissue Therapy. (Part IIT), p. 1087. 
Schirmacher, H.: Diphasic Treatment of Vaginal Discharge With Female and Male 
Hormones, p. 1089. 
Kehrer, E.: Psychogenic Gynecological Diseases and Their Treatment, p. 1091. 
Vol. 97, No. 35, Sept. 2, 1955. 
Berning, H.: Water and Electrolyte Disturbances of Clinical Importance and Their 
Treatment, p. 1134. 
Gauss, C. J., and Teichmann, H.: The Present Status of Laminaria Tents in Dilatation 
of the Cervix, p. 1146. 
Vol. 97, No. 37, Sept. 16, 1955. 
Walch, E.: The Use of Antibiotics in Gynecological and Obstetrical Infections for the 
General Practitioner, p. 1211. 
Oberndoerfer, F. M., and Uexkuell, T.: Clinical Observations on Diamox (R), p. 1246. 


Vol. 97, No. 38, Sept. 23, 1955. 
Kleine, H. O.: Endometriosis and Civilization, p. 1216. 
*Lutz, O.: Houssay’s Toad Test in the Evaluation of Threatened and Incomplete Abor- 
tion, p. 1261. 


Lutz: Houssay’s Toad Test in the Evaluation of Threatened and Incomplete Abor- 
tion, p. 1261. 


This pregnancy test on the male frog and toad is quantitated by the number of sperm 
per high-power field. The test can be done quickly, usually in less than two hours. These 
two factors of quantitation and speed are very useful in the differential diagnosis between 
threatened and incomplete abortion on the one hand, and tubal pregnancy and other 
adnexal masses on the other. No figures are given on reliability but the author leaves the 
impression that the test is just about foolproof. 

WALTER F, TAUBER, M.D. 


New England Journal of Medicine 


Vol. 252, No. 22, June 2, 1955. 
“Laird, Dean M.: Convulsive Therapy in Psychoses Accompanying Pregnancy, p. 934. 


Laird: Convulsive Therapy in Psychoses Accompanying Pregnancy, p. 934. 


The author describes the case histories of 8 women treated during pregnancy by 
electrical convulsive treatments without adjunctive medication to soften the seizures. In 
all cases, the treatment was administered for the symptomatic control of seriously disturbed 
behavior. The treatment was administered in all trimesters of pregnancy, 2 patients receiving 
treatment during the final week of gestation. No untoward reaction as the result of this 
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therapy was noted in the patients or the babies. A brief review is provided of the literature 
dealing with the shock treatment of women who have psychoses and pregnancy in com- 
bination. 

Doueuas M. Haynes, M.D. 


Surgery, Gynecology and Obstetrics 
Vol. 101, No. 4, October, 1955. 


*Pritchard, Jack A., and Ratnoff, Oscar D.: Studies of Fibrinogen and Other Hemostatic 
Factors in Women With Intrauterine Death and Delayed Delivery, p. 467. 


Pritchard and Ratnoff: Studies of Fibrinogen and Other Hemostatic Factors in 
Women With Intrauterine Death and Delayed Delivery, p. 467. 


This is a study of the clotting mechanism at or near the time of parturition in 31 
women with intrauterine retention of a fetus dead for a period of 3 to 12 weeks prior to 
the termination of the pregnancy. Of the 31 patients, hypofibrinogenemia was found in 
5 prior to delivery, although there were no hemorrhagic manifestations at the time. In 
one patient, hypofibrinogenemia was noted before delivery, when a bleeding tendency was 
present. In 2 other patients, hypofibrinogenemia was observed following a hemorrhage 
immediately post partum. 

Different from the case in abruptio placentae and amniotic fluid embolism where the 
process of defibrination is fulminating, the authors conclude from serial studies that the 
process of defibrination in this circumstance may be slowly progressive. They further believe 
that clotting-time determinations may be of little value in detecting hypofibrinogenemia, since 
normal clotting times may be encountered in spite of marked hypofibrinogenemia; in their 
experience the clot observation test has been more accurate. 

If hypofibrinogenemia or afibrinogenemia is found and the fetus is as yet undelivered, 
the uterus should be emptied either medically or surgically or by both methods, during 
which time the patient’s plasma fibrinogen is maintained at a normal level by the in- 
travenous administration of human fibrinogen. The authors present evidence that the 
process of defibrination ceases with a rapid restitution to normal plasma levels once evacua- 
tion of the uterus has been effected. 


VINCENT TRICOMI, M.D. 


Item 


American Board of Obstetrics and Gynecology, Inc. 
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will be held in various cities of the United States, Canada, and military centers outside 
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of eligibility to the examinations and must be compiled in the manner described in the 
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1421 pages, 438 illustrations, 5 


Although based on the Ninth Edition of 
“Physiology in Modern Medicine,” by 
Bard and Macleod, this book is so far 
removed from this and earlier editions 
that it is neither fair to the memory of 
Professor Macleod nor appropriate to 
continue the use of his name or the title 
he adopted. 


The title MEDICAL PHYSIOLOGY is 
appropriate since this book deals mainly 
with those portions of the science of 
physiology which are at present the con- 
cern of practitioners of medicine, medi- 
cal students, and medical scientists. Its 
general character and aims are essen- 
tially the same as those described in 
earlier editions of the Macleod book. 
The objective in this new edition has 
been to select that material which seemed 
to the contributors and editor most sig- 
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nificant for the elucidation of the sub- 
ject under consideration and to present 
it in terms of the experimental proce- 
dures which provided it. 


In this book emphasis is laid upon the 
application of physiology in the routine 
practice of medicine. This is accom- 
plished by reviewing those portions of 
physiology which experience has shown 
to be of especial value to the clinical 
investigator. It deals with the present- 
day knowledge of human physiology in 
so far as this can be used in a general 
way to advance the understanding of 
disease. 


Each major subdivision is the work of a 
writer who is actively engaged in the 
study of some phase of the subject he 
treats. 
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CONTACTS 
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No trichomonad escapes —Three chemicals in 
Vacisec liquid combine in balanced blend to 
weaken the cell membrane, to remove waxes 
and lipids, and to denature the protein. With 
its cell wall destroyed, the trichomonad imbibes 
water, swells and explodes. 


The Davis techniquet— The physician uses 
Vacisec liquid as a vaginal scrub at the office. 
He prescribes Vacisec liquid and jelly for con- 
comitant use at home. 

Infected husbands re-infect wives? — Use of 
prophylactics breaks the infection cycle.? A 
prescription assures the protection afforded by 
Schmid quality products — RAMSES,® the 
finest possible rubber prophylactic; or XXXX 
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1955. 2. Davis, C. H.: West. J. Surg. 63:53 (Feb.) 1955. 
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